









































































ENGINEERING NEWS 


—-THE MERCHANT'S BRIDGE across the Mississ 
ippi at St. Louis, seems to be an assured fact. The Globe- 
Democrat says that a bid has been received and accepted 
from a bridge company fixing the cost of the bridge 
complete, including abutments, piers and superstructure 
at $2,500,000. As described the bridge will be 2,425 ft. long, 
with 3 spans of about 522 ft. each and 6 spans of 125 ft. 
each, with the bottom chord 52 ft. above city datum. The 
piers will be of masonry founded on pneumatic caissons. 
The President of the company isSerTu A. COBB. 


—THE CHARLES RIVER BRIDGE AND THE WARREN 
BRIDGE, across the Charles river at Boston, Mass., have 
been declared to be obstructions to the navigation of the 
river owing to insufficient height above mean low water, 
insufficient width of spans, narrow draw openings and 
faulty construction. The Secretary of War has notified 
the city toso alter the bridges as to render navigation 
easy and unobstructed; these alterations to be completed 
by Jan. 1, 1891. The cost of the work is estimated at about 
500,000, 





—THE CHICAGO RAILWAY VIADUCTs, that were 
so vigorously started a year ago for the better protec- 
tion of street cro-sings, seem to have come to a halt as 
far as new construction is concerned. The Lilinois Su- 
preme Court decided that abutting property holders 
could recover damages by reason of a change in street 
grades. The city acknowledged that it would have to sat- 
isty the claims, but expected to get the money back from 
the railroad companies. But the railroad companies 
won't pay ard the City Comptroller thinks there is no 
chance fora settlement for years tocome, 


—THE POUGHKEEPSIE BRIDGE was crossed by a 
train from the East end on Dec. 29, the connection with 
the N. Y. & Mass R. R. having been made that day. The 
presidents, chef engineers and contractors of the several 
Companies took part in the informal opening. As soon 
as the western connections are finished, the structure will 
be opened to traffic. 


THE ARTHUR KILL BRIDGE, of Staten Island, 
must defend itself at law against the charge of obstruct- 
jng the work ef the Pennsylvania Railroad Co.as a common 
earricr. Judge WALLACE, of the U. 8. Supreme Court, 
has decided that the Pennsylvania Railroad Co. can re- 
cover damages, if its charges are proven. 


THE BROOKLYN BRIDGE TRUSTEES will put into 
operation immediately an automatic signal at both sta- 
tions, by which a train coming up to the platform wil] 
cause a red disk tospring out. This will remain in full 
view of all approaching trains until the train at the plat- 
form has been drawn away. 


—— BRIDGE ACCIDENTS are reported as follows: At 
Newark, N. J., COrPRODE & SAYLOR are rebuildin: the 
several bridges that carry the Newark & New York 
Railway over the streets, and at Charles St. a temporary 
structure had been erected to support a travelling der- 
rick. On Dec. 31, a train struck a projecting timber and 
in such a way that the whole trestle was pushed to the 
ground. Five men, who had been busy upon it, were 
thrown to the ground and four of them were severely in- 
jurcd.—tThe swing bridge over the canal at Benton Har. 
bor, Mich., broke down recently under a team with a load 
of lumber, No one was hurt. 


——THE VICTORIA BRIDGE suffered from a derail- 
went accident Dec. 8 which illustrated for the thous- 
andth time the impropriety o leaving bridge approaches 
unprotected by rerailing guards, and the danger of un- 
necessarily using both a front and rear engine. An 
empty car ona mixed train, the fifth from the engine in 
a train of 7, mounted the track at the west switch frog 
just before entering the bridge. There was, for some 
reason, a pushing engine behind, None of the train crew 
felt any pull, but the watchman at the portal noticed the 
derailment, and set a flash-light signal ahead within the 
tube which caused the engineer to quickly (too quickly7 
bring his train to a stand-still. The derailed car was 
then crushed as between the upper and the nether mill- 
stone, back across the track about 20) ft. from the en- 
trance end of the tube, and two following cars ran upon 
it and were badly broken, causing a block of 4% houfs. 
No harm worth speaking of was done to the bridge and 
the highly creditable fact was brought out that this was 
the first derailment of the kind in a period of 12 years: 
but it was quite unnecessary to have had this one had re- 
railing guards been in use at the ends of the bridge, 


ENGINEERING NEWS. 


——THE MOST SERIOUS RAILWAY ACCIDENT of the 





finished, the wh le building retlecting the greatest credit 
week was a hend collision Dec, 27 at Tip-Top, Col., be on the architect, Bruce Prick, of New York 
tween two freight trains on the Chicago, Rock Island & es 
Pacific. The collision occurred in a cut on a curve. One ——THE VERTICAL PLANE FREIGHT-CAR ¢ 
man was killed and 4 injured, 2 of them fatally.— commended by the Master Carbuilders’ 
Another serious accident was the derailment of a pas- was recently tested at Albany in the presence of many 


senger train, Dec. 28, at St. Joseph, La., on the Texas & 
Pacific. A plantation siding switch had been left open, 
but the engineer saw the danger and reversed his engine. 
The engine and baggage car left the track; the engin 
fell over on its side and the boiler burst. The engineer 
was killed, It is reported that the switch had been 
opened by train wreckers, 


—LAND has been caving-in near Shenandoah, Pa., 
over a part of the abandoned workings of the Buck 
Mountain seam in the West Shenandoah colliery. The 
area Of surface affected is 200 yds. running East and 
West, and 80 yds, running North and South. It made a 
breach under the west-bound track of the Lehigh Valley 
road, 40 ft. deep and 15 ft. in diameter, The Pennsylva- 
nia Railroad turn-table and round house sank about 12 
ft., destroying the foundations. The Pennsylvania track 
that switches near the round house from the Lehigh Va-, 
ley road,sank about 15 ft., and for a considerable d.s- 
tance it was left suspended. No further trouble is ex- 
pected, and gangs of laborers are at work filling the cavi- 
ties with rocks and dirt. Traffic onthe Lehigh Valley 
Railroad was not interfered with, as the bed of the cast- 
bound tracks was not damaged 


—THE BOARD OF ELECTRICAL CONTROL, of New 
York, reports to Governor HI. that 240,155 lin. ft. have 
been excavated for laying subways and that 2,287,880 ft. 
of single duct for telephone and telegraph service have 
been constructed in this city. The total capacity for 
wires is about 34,665 miles for telephone and telegraph, 
and 600 miles for electric light and power wires. They 
say that 4,453 miles of electrical conductors have been 
placed inthe subways, The report complains of the es- 
caping steam from the pipes of the Steam Heating Co. It 
also says that from 30 to 50 per cent. of existing poles 
and wires are “dead”, and exist in violation of the rules 
of the Board, which have not been enforced by the 
proper authorities. The report says nothing of the de- 
gree of perfection of the subways as built. 


THE WESTINGHOUSE ELEcTRIic Licut Co., of 
Pittsburg, has completed its contract of one year ago for 
lighting the Hoosac Tunnel. There are 1.200 large siz 
incandescent lamps, run by 3 No. 1 Westinghouse alter- 
nating current dynamos. The lamps are arranged in 
sections of twenty 5-volt lamps; the lamps are 40 ft. 
apart, alternating on the two sides of the tunnel , thus 
bringing them really 20 ft. apart. The work is pro- 
nounced a success, 


THE PHILADELPULA & READING R. R.. TERMINAL 
scheme, for an elevated railway to 12th and Market 
Streets in Philadelphia, seems to be moving. But a re- 
port that arrangements had been made that, if approved 
by City Councils, would enable them to commence build- 
ing at once is premature. The bone of contention has 
been the complete removal of the surface tracks arid an 
appropriation by the city and the passenger railway 
companies for this purpose. 


——T'HE MEIGS ELEVATED R. R. Ordinance passed 
the Chicago city council on Dec. 28. It provides for the 
consteuction of an elevated rvad on the Meigs plan along 
Lake St., Chicago. The whole road is to be finished in 2 
years and 2 miles are to be built the first year, under a 
guarantee of $100,000 placed in the City Treasury. The 
city reserves the right to place along the tracks, tele- 
phone, telegraph, electric or police or alarm wires. It is 
expected that the Mayor will send the ordinance back to 
councils for some amendments, 


——THE NEW YORK CENTRAL has submitted a 
proposition to the Buffalo Commissioners for carrying 
out the proposed terminal improvements by which it and 
other companies (when they agree by like instruments 
are to bear the cost of all work on land owned by the rail 

ways, and the railways and the city are each to bear half 
of the expenses for work, right of way, damages, etc., 
on ground exterior to the exterior lines of right of way. 
It remains to be seen what action will be had. Progress 
secms to be gradually made toward agreement. 


——THE NEW MONTREAL STATION of the Canadia 
Pacific is completed. It was illustrated in our issue 
of March 3, 188. Architecturally it is almost, if not 
quite, the finest on this Continent. The ladies’ waiting- 
room is 26 x 40 ft., 15 ft, high, with handsome fire-places, 
mantel-pieces, etc. The main waiting-room is 70 ft. 
square and 28 ft, high, very handsomely designed and 


interested railroad men. According to press reports, the 


trial was a success in every particular and it was pro 


nounced the best of its type yet put on the market lhe 
coupler worked under very severe tests; cars in line 
10 ft. apart coupled when sent bumping together by an 
engine at speed; it coupled with other couplers of a sim 
ilar type; the same result followed when the engine 
backed on to it at twenty iles per bour, and its strength 
was further demonstrated by ¢ necting the couplers by 
a heavy steel chain and starting the engine forward unt 


the chain broke, 





LEAGUE ISLAND IMPROVEME) recommended 
by the commission appointed to consider the improvement 
of the Navy yard am to $4,000,008 i eure now 
in hand $550,000 for the building of a dry-dock and $75,000 


fora sea-wall. 


A SUBMARINE CABLE is to be laid from Ber 


muda to Halifax. The British Government bus agreed 
to pay $60,000 per annum subsidy to the company Phe 
distance is about 750 nautical miles, and work is to be 


commenced in the Spring. 


—IMMIGRATION is falling off. It was for various 
past periods. 

x ]s 
Month of November 25,419 2.108 
5 mos, ending Novy, 50 IA2.375 = QOL 
ll mos, — = 408 DMS 457 6 


The greatest falling off is from Germany and Austria 
Italy also is decreasing. 


THE EDGE Moor BRIDGE WorkKS is the name 
of anew corporation organized Novy, 1, [88 to succeed the 
Edge Moor Iron Co, in that branch of th business 
which includes the building of iron and steel bridges, via- 

‘ rhe 
President of the new company is Henny G. Morse, Wa. 
SELLERS is Vice-President and WM. F. SELLEKS, Secre 


tary. The bridge manufacturing plant bas been in 


ducts, clevated railways, piers, roofs, etc. et 


creased in the past year by the erection of a girder shop 


455 ft. by 215 ft.,fitted with new and improved machinery 





IN THE PAST LAKE NAVIGATIOD ASON, 48 
vessels aggregating 17.000 tons were lost, being somewhat 
ubove the average, but jess than in several other years 
On the other hand, 59 boats, of about 100,000 tons burden, 
are to be built for next year's trade Of these, 13 of 31, 


(0) tons, will be built at Cleveland, s being of steel, 


HARNESSING THE RHINE is the purpose of a com 
pany now being organized at Basle, Switzerland, The 
capital wanted is $2,000,000, and with this it is proposed to 





build a canal 24 miles long and thus make available a 
water-power of 53,5000 HL. P. estimated. They would dis 
tribute this power. by electrical transmission. 


THE DRAINAGE OF THE CITY OF MEXICO is being 
started in earnest by the successful floating of a 7 per 
cent. loan of $2,000,000 at par in London, A larger loan 
for $10,000,000 is being now negotiated at 5 per cent., as 
the first would simply commence the work, which in- 
cludes the tunnel, canals, the reconstruction of the sew- 
erage system of Mexico, and the introduction of high 
service water into the city. 


—A PROJECTED RAILWAY IN BrIitTIsH HONDURAS 
offers a chance for American capital and contractors, al- 
though it is most probable that it will be built and 
worked by English capital. Proposals are now being ad- 
vertised for, in England, for the construction, equipment 
maintenance and working ofa railway, on the land wrant 
system, from the town of Belize to the western frontier 
of the colony, with a pier at Belize. The distance is about 
9 miles, and the contractor will have to obtain a conces 
sion for the extension of the railway into the territory of 
Guatemala. The government of British Honduras will 
make agrant of 5,000 acres of land per mile of iine, and 
will pay $500,000 in instalments. 
ceived until April, 1889. 


Proposals will be re- 


——A CONSOLIDATION of the railways in Wates will 
shortly be effected. There are twenty-four lines, with a 
total mileage of 540 and a capital of $14,000,000, There are 
no less than eighty directors, who all draw handsome sal- 
aries. The Taff Vale and two mineral] lines are the only 
paying lines. The Chester & Holyhead is a portion o1 the 
great Northweste:nsystem of England. A bridge is to o 
erected across the Dee for connection with Liverpool. 
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East Orange Sewage Disposal Works. 


We begin our description of these works by pre 
senting a view of the very handsome structure 
which erected to contain the disposal 
tanks, and sludge compressing plant of these inter 
esting works, the first of their kind in this country, 
description and plans of which will appear next week. 
The drawing shows that even buildings for such 
unsavory purposes may be made attractive if there 
is the will to do so, and without any serious addi- 
tional expense 


has been 


- — — 


Locomotive Engine Resistance. 


The following editorial, which we reprint in full 
from The Engineer, is discussed on our editorial 
page. We have been waiting for several weeks to 
find room for it, and for an accompanying editorial 
discussing the various points raised in it, but an 


Varney 


Ware 


unusual] press of matter has prevented our doing 
so heretofore. It will be read, we are sure, with 
interest, 

LOCOMOTIVE ENGINE RESISTANCE, 

In another page we reproduce a carefully written ar 
ticle on train and air resistance from our American con- 
temporary, ENGINKERING News. Like ourselves, our 
contemporary appears to be actuated by a desire to ar- 
rive at the truth, and not to achieve a barren dialectical 
success. A discussion can be carried on under such con- 
ditions certainly with pleasure, and we hope with profit. 
It will be seen that the subject divides itself under two 
heads, engine resistance proper and air resistance. It is 
a regrettable truth that it is almost impossible to make 
any statement concerning train resistanee that cannot 
apparently be disproved by facts. A very considerable 
number of experiments and investigations have been 
made at various times in different countries, all carried 
out with care and skill. Instead, however, of these ex- 
periments enabling engineers to consolidate their views 
and confirm their knowledge, they are se far contradic- 
tory that everything almost remains a matter for conjec- 
ture. Evidence of this will be supplied as we proceed. 

Our contemporary continues to maintain that at high 
speeds the engine resistances absorb as much as 5) to 60 
per cent, of the whole power developed, and to prove this 
he cites certain experiments made by Mr. DupLey in the 
United States, and by M. Despornt and M, Ricour in 
France, which, unquestionably, powerfully support bis 
contention. Very little reference is made, however, to 
the cause of this great resistance, Mr. DupLry cites the 
ease of an engine indicating 766-horse power at 51.43 
miles per hour; of this no less than 426-horse power were 
required to propel the engine alone, while 40- horse power 
went through the draw-bar to the train. The total 
resistance of the engine was 3,106 Ibs. It must not be 


assumed that this resistance was due to back pressure on 
the pistons; that is already accounted for in the diagram. 
That is to say, the indicated horse-power was reduced by 
the back pressure. The horse-power is of course calculated 
in the usual way, on the basis of the average total pres- 
sure on the pistons got from the indicator cards. To 
what, then, are we to attribute the excessive resistance of 
this engine? Let us take it for granted, for the sake 
of argument, that our contemporary 18 right, and that 


it is mainly due to head resistance. We cannot of 
course do more than guess at the cross-sectional area 
of the engine; but this, allowing for a large cab, 
could not well be more than 80 aq. ft, But the pres- 
sure of wind moving at SO miles an hour is less 
than 13 lbs. per square foot; consequently the maxi- 
mum head resistance that could be caused by stili 


air would be, in the case we are considering, 13 x 80 = 
1,040 Ibs. leaving 2,066 Ibs. to be accounted for. It will 


be admitted, we think, that we have here exaggerated 
the wind resistance, especially if there is any truth in our 
contemporary’s contention that sharpness of form has 
an influence, because the locomotive resembles far more 
au blunt wedge, with the cow-catcher and head lamp at 





Cc, Pu. Basserr, Engineer, 


the butt 
But assuming that our figures are ac- 


the point and the cab front at 
simple flat plane. 
curate as they stand, it is clear that the cause of an 
enormous resistance remains to be found. In 1867 a series 
of most important experiments was made in France by 
MM. VuricemMin, GuipHarp, and DirupoONNE. They 
found that the total resistance of a four-coupled loco- 
motive at 37.2 miles per hour was 12.76 Ibs. per ton, Un- 
fortunately this was the highest speed they dealt with, 
It is very difficult to formulate any law concerning the 
rate of augmentation of engine resistance from their 
figures, but there is some reason to think that at 50 miles 
per hour the resistance would be about 17 lbs. per ton. 
It was also found that four coupled and single engines 
would run down inclines of one in 200 at “normal speed”. 
Unfortunately what the normal speed was we do not 
know precisely, but it may be taken at about 35 miles 
per hour. This represents a resistance of about 11.2 Ibs. 
perton, But Mr. DupLey’s experiments give a total en- 
gine resistance of 49.85 Ibs. per ton. The calculation 
based on the figures we have taken stands thus:—Resis- 
tance due to air, 16.5 lbs. per ton; other resistance, 17 Ibs, 
per ton; total resistance, 33.5 lbs. per ton, which is a long 
way below Mr. DupLey's figure. Furthermore, it will be 
seen that Mr. WELLINGTON in his treatise only rates head- 
wind resistance, and oscillation, and concussion, together 
at 4ib.to8 lb. per ton, It is quite clear, we think, that 
the results quoted by our contemporary are quite incon- 
sistent with those obtained by the French engineers. 

But taking Mr. DupLey's figures as accurate, on what 
was the enormous proportion of horse-power expended ? 
Not certainly in overcoming wind pressure, not in over- 
coming the resistance in the blast pipe, not in internal 
friction of the engine; that must bea small quantity. It 
has, for example, been shown by experiment on the 
Metropolitan Railway that with a pressure of only 6 lbs. 
in the boiler, the driving wheels being jacked up out of 


end, than a 


contact with the rails, the wheels can be made to re- 
volve rapidly, and in one case an engine bas been made 
to turn round with only 4 lbs. pressure, 

Experiment has shown with other engines that internal 
resistance is tolerably constant, and fairly independent of 
the load. In seems to be clear, therefore, that only one 
source of resistance remains unexplained, and that is the 
road, Ona perfectly smooth, stiff, and level rail the roll- 
ing friction is extremely small, and it is quite possible our: 
contemporary is approximately right in asserting that the 
resistance at the tail end of a train does not greatly aug- 
ment with the speed, Let us consider, however, what 
the locomotive has to do. As the very best road is 
yielding, the engine has to continuously run up hill. It 
has to push down and consolidate the road for the 
vehicles following it, and it has been specially claimed 
for the bogie by American engineers that it is a“ track 
setter.”’ It will be readily understood that the rail has to 
be bent a little and pushed down into the sleeper, and the 
sleeper has to be pushed down into the ballast, and all this 
represents work. The train has not this work to dopes- 
pecially at high speeds, to anything like the same extent, 
because the rail hasjnot time to spring up again after the 
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passage of the engine. There is a certain analogy here 
between the action of ashipand a train. The bows of 
the ship bave to push the water out of the way. The 
middle body follows without offering any resistance save 
skin friction. The locomotive does that vertically—in a 
sense—which a ship does horizontally in another sense, 
and the train fills the part of the middle body of the ship ; 
and it is not impossible that as the rail rises behind the 
last vehicle, that may be said to be always running down, 
just as the locomotive is always running up hill, and its 
resistance will be proportionately diminished. 


This explanation must be taken for what ft is worth, 
but we are unable to see where it fails. If it is true, then 
the difference between the total power exerted by the 
engine and that transmitted to the train will depend on 
the quality in respect to stiffness of the road, and this 
will explain why it is that vertical stiffness or resistance 
to deflection is a characteristic so higbly prized by 
English railway engineers. It also follows that in all 
probability the road on which Mr. DuDLEey's experiments 
were made was a weak one, and consequently it must not 
be assumed that because the engine, and, we assume, the 
tender—for we cannot think that the engine alone 
weighed 63 tons—used up 55.61 per cent. of the total in- 
dicated horse- power, that anything like this proportion 
must of necessity always be lost when the speed reaches 
50 miles an hour. That a large proportion is expended we 
do not for a moment dispute, but we contend that it 
would be rash to draw too wide generalization from Mr. 
Dupupy’s figures. Concerning what our contemporary 
has written of Mr. STROUDLEY’s paper, we may say that 
he seems to have misunderstood Mr. STROUDLEY, who 
speaks of the gross weight moved, including the engine. 

Turning now to our contemporary's arguments in 
favor of influence of form as affecting the resistance of 
an engine, we have already shown that the most. exagge- 
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rated estimate of wind resistance leaves it a small factor ; 
but putting this on one side, we would call attention to 
the circumstance that our contemporary adduces no 
shadow of proof that it can have an effect. On the other 
hand, the accuracy of the figures given by LARDNER are 
indisputable. Our contemporary does not dispute them, 
but maintains that the deductions drawn by LARDNER are 
unsound, We fail to see that the reasoning of our con- 
temporary, based on loaded and unloaded box cars, bears 
on the matter atall. If it proves anything, it proves that 
the box car can pass through the air without any resist- 
ance; but this is obviously not what the ENGINEERING 
News wants to convey. 


This is precisely what occurs when a triangular raft is 
towed angle first, 

We venture to hope that our contemporary can bring 
forward additional facts from American experience. It 
is highly desirable that data of the kind to which we refer 
should be rendered complete by a statement of the 
precise area offered to the air by the engine, and by 
minute particulars of the construction and condition of 
the road. If weare right, the largest part of the power 
wasted is expended in consolidating the track. It will be 
seen that we have said very little concerning train re- 
sistance, confining our attention to engine resistance, and 
consequently, that we have not dealt with the question 





Fig. 1.—Hawkesbury Bridge. Cutting-shoe of Caisson on the Launching Ways, 


As to the influence of form, we have not,as our con- 
temporary says, asserted that “form is of no impor- 
tance.” What we have said is that “if the resistance ts 
caused by pressure, then the fornf of the body driven 
through the air can have no effect.” If, for example, it 
could be shown that the resistance was due to some form 
of impact, no doubt an inclined surface mig t offer a 
greatly reduced resistance. It remains to be seen if 
there is anything analogous to impact in the case. Hav- 
ing used the words: * Unless the pressure per square foot 
is in some way reduced below 36 lbs., whether this is or is 
not possible, we do not know ; we do know that there are 
very good reasons why it should not be reduced "’; our 
contemporary wants to know what these reasons are; 
and we are happy to state on what they are based, with- 
out going into minute details and resorting to diagrams 
to illustrate our meaning. Fore and aft rigged ships take 
the wind on their sails atan angle; this angle tends to 
heel them over, and the inclining effect seems to be that 
which is proper to the sine of the angle made by the sail 

that is to say, to the base of a wedge, one of whose 
sides is the sail, and the other side is parallel to the di- 
rection of the wind. If the sail should act the part of a 
cut-water, so to speak, then the heeling power would be 
reduced, But our contemporary will find that in caicu- 
jJating sail areas the prow action which he claims to exist 
is never allowed for. He cites the cup of an anemometer , 
but has he ever asked himself why cups are used instead 
of solid hemispheres ? 


Our contemporary has a very simple and straightfor- 
ward way of dealing with Beauroy's statements. For- 
tunately, the experiment is so simple that if he can get 
access to any pond he can try the experiment for himself 
witha board anda spring balance. When he has done 
this it will be quite time enough to dispute BEavroy's 
accuracy. The fact that atriangle will tow more easily 
with one side first instead of One angle is readily ex 
plained, A ship is continually propelled forward by the 
water falling in behind and pushing on her inclined 
stern lines, Just as a wind-mill vane is driven round by 
the air pressing on it at an angle; and Froup hasdemon- 
strated that so perfect is this action that to a well-made 
hull there is absolutely no resistance offered by water 
save that due to skin friction and the formation of ed- 
dies. If the stern of a ship was,so to speak, sawn off 
square, the water falling in at the sides would exert no 
driving action on the hull, It would expend its energy 
in the production of wasteful eddies under the stern. 


raised by our contemporary in his last paragraph, save 
incidentally. 


_—- ee 
The Hawkesbury Bridge. 


In our issue of Feb.,1886,we gavea map of the site, 
the chart of soundings, anda general description of 


In Nov., 1884, a circular was sent out by the Gov 
ernment of New South Wales asking bridge builders 
throughout the world to send to the Government 
agent in London detail plans and tenders for 4 
double-track steel railway bridge across the Hawkes 
bury river, a tidal estuary about 
Sydney 


30 miles north of 
The bridge itself was to be about 3,000 ft 

but the foardations presented the difficults 

Soundings taken showed that some of the piers at 
least would apparently have to be founded 160 ft. be 
low low water, and as the level of the rails was to 
be 42 ft. above low water, the total estimated height 
of pier was about 200 ft. 

In 1835, Sir SAUL SAMUEL, on the part of the Gov 
ernment of New South Wales, named the following 
engineers as a board to examine aud report upon 
plans submitted; i. e. Sir JouN HAWKsSHAW, Col 
DouGLAS GALTON and W. W. Evans. By June, 1885 
fourteen desigos had been laid before this board 
three American (excluding one design for an iron 
bridge), nine English plans and one French and one 
Australian design. The American bridges were all 
pin connected and the foreign designs all riveted 
lattice. The prices named averaged $1,464,720 for 
the 3 American plans, and $2,283,520 for the ¥ Eng 
lish plans; with a minimum price of #1 364,690 
(American) aud a maximum of 83,413,590 for the 
Australian design, a figure very nearly approach«d 
by the French bidder with $3,329,100. Some of the 
foundation plans were absurd, when the nature of 
the material, the depth to be sunk and the pres 
ence of nearly 50 ft. of salt water in the river were 
considered, 


long: 


Though the tenders came from some 
of the most reputable bridge building firms in the 
world, the variety in spans and pier types proved 
either that the problem had not been properly con 
sidered in all its bearings or that the doctors in such 
cases differ widely as to the means towards a sin 
gleend ; a difference not at all in accordance with 
the popular acceptation of engineering as an exact 
science, 

On Jan., 27, 1886, a cablegram from New South 
Wales announced that the tender of the Union Bridge 
Co.,of New York,had been accepted for $1,589,220, the 
highest of the three American bids. According to 
the report of the London board of engineers, recom 
mending this award, the plan of this company for 
the piers was the most engineering-like of any pre 
sented and promised the greatest measure of succes, 
and upon this feature mainly the award wae based, 
The plan of the Union Bridge Co. was tor a double 
track steel railway bridge 2896 [t. long between end- 
pins, divided into 5 spans of 416 ft. each between 


pier centers and 2 spans of 408 ft. eaca. The piers 





Fig. 2.—Hawkesbury Bridge. 


Caisson No. 6 in Process of Sinking; showi-g Excavator, 


and Shore Chains for Maintaining Vertical Position, 


this important structure now nearly completed. At 
the risk of some repetition we will again give the 
general dimensions of the bridge and some points 
eonnected with ite early history. 


(see page 100, ENG. NEWS, 1886) were to be cut-stone 
masonry from low-water to the bridge--eat, and 
they were founded on a single iron caisson for each, 
48 ft. long and 20 [t. wide with rounded ends and 
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vertical sides. Each caisson was provided with 3 
dredging wells, each 8 ft. in diameter, with the con- 
crete pockets surrounding these wells strongly 
braced between the wells and the shell. The cut- 
ting shoe of the caisson was 20 ft. high with an 
outward flare of 2 ft. all around in this height. 

The sinking of these caissons was sub-let to the 
firm of ANDERSON & BARR, of New York, and these 
energetic men at once went to work to such good 
purpose that on Nov. 17, 1886, the first caisson was 


Fig. 3.—Hawkesbury Bridge. 


launched and towed into position for Pier No. 5; the 
last caisson of the six, for Pier No. 4, was launched 
on Noy, 27, 1887, or in just about one year after the 
actual sinking operations were commenced, and all 
work on the caissons was completed by May 1, 
188K, 

The difficulties met with and overcome in sinking 
these piers can be better appreciated from the fol- 
lowing tabular statement of conditions actually met 
with: 


Tot. height bot- 
tom to top of 
pier.* 


Depth, low 
water to 
river-bed. 


Depth below 


Pier. river-bed, 


135 ft. & *n. 
190 ft. 1 in. 
181 ft. 
181 ft. 6in 
178 tt.llin. 
197 ft. 


No. 38 Ft, 55 ft, 8 in, 
No, § oS” 108 ft. 1 in. 
No. : “3 6 ft. 

No, _ 118 ft. 6 in. 
No.! ahs 117 ft. 5 in. 
No. 7 \ jos ft. 0 in, 


*The height from low water to topof pieris 42 ft. 
. ag difference between high and low water is about 

The several views here presented are made from 
photographs kindly furnished us by Mr. JNo, F. AN- 
DERSON, who was personally in charge of the work 
undertaken by his firm. Fig. 1 shows the lowermost 
section, or 20 ft. cutting-shoe, of one of the caissons 
nnder construction on the launching ways. Atthis 
#tage of construction,the caisson was launched and 
towed to its position for sinking and anchored by six 
heavy ship’s anchors, with 1!4-in. mooring chains. 
Three or four wire ropes were also led-to the shore 
for maintaining the vertical descent of the caisson; 
wire being selected for the reason that it would not 
stretch like hemp or manilla cordage. 

When the caisson was anchored over the site of 
tLe pier, the wells and vertical sides were built up 
and the concreting of the sinking pockets carried on 
ata rate just suflicient to control the sinking of the 
caisson through the soft top material. As the vary- 
ing displacement resulting from an average rise 
and fall of 5 ft. in the tide would be troublesome in 
maintaining the equilibrium of so large a caisson, 
this difficulty was overcome by pumping in and out 
sufficient water to preserve about a constant weight. 
Of course, as soon as the caisson had penetrated 
some distance into hard bottom this latter precau- 
tion ceased to be necessary; but this feature also 
required a class of riveting in the sheets that made 
it almost equal to boiler work, as the shell had to be 
watertight around the side and the wells. 

Fig. 2 shows Caisson No. 6, which in process of 
sinking about 80 ft. below the river bed had gradu- 
ally worked towards the shore and endways. It 
was, of course, essential to check this movement 


Chains and Falls for Hauling over Top of Caisson No, 6, 
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and this figure, together with Fig. 3, shows some 
of the expedients used by Mr. ANDERSON. To pull 
the top of the caisson towards the shore and thus 
give an outward tendency to the bottom in sinking, 
four large iron sheaves were put in place, two on the 
caisson and two on shore, and through these a wire 
rope 114-in. in diameter was run with strong luff- 
tackles attached to either end of the cable and the 
hauling parts of these falls led to winding engines 
stationed on the barges. Three chain cables, of 


’ 


1/s-in.round iron, studded, were also used, as shown 
in Fig. 8, where the vertical parts are simply the 
loose ends of chains hanging down in the water. To 
further secure an outward push on the caisson and 
to obtain a better fulcrum for the top inward pull, 
some thousands of tons of rock were dumped on the 


Fig. 4.—Hawkesbury Bridge. 


January 5, 18 


alongside carried the concrete-mixer and the dredg- 
ing plant. The total quantity of concrete used in 
sinking and filling these caissons was 26,539 cu. yds. 

The caissons were dredged down to hard bottom 
by the appliance shown in Fig. 2. This excavator, 
weighing about 3 tons,is the essential feature in the 
dredging system of Messrs. Anderson & Barr, and 
was previously successfully used by them in sinking 
the piers of the Atchafalaya, Providence and other 
bridges; hence their undertaking at Hawkesbury 
was not in the form of an experiment, difficult as it 
seemed to the majority of the bidders on that work. 


As the best method of sinking piers by dredging 
through a great depth of material has been a sub- 
ject of some discussion lately, the experience of Mr. 
ANDERSON in this extreme case is of especial in- 
terest. As tothe question of inclined vs. vertical 
outer sides to the cugging-edge, his practice has led 
him to the conclusion that if the material is sand or 
silt, easily running, it really makes little difference, 
as the material closes in around the caissen and fol- 
lows theexcavation closely. But where the soil is clay 
orany other tenacious material that will more or less 
readily, maintain itself, orif the bottom is of unequal! 
density, the inclination of the outer sides at the 
bottom presents a source of danger, and he much 
prefers a vertical cutting-shoe. The reasons given 
for this preference are as follows :—If it is essential 
to increase the bearing surface at the bottom of the 
caisson to an area which is not required inthe upper 
portion, this end can be secured by a vertical cutting- 
shoe of considerable height with a step or steps in- 
to the smaller diameter. This is quite as efficient to 
secure the end in view asa long incline on the cut- 
ting-shoe and has decided advantages. In the denser 
material, the vertical sides leave the ground undis- 
turbed for some height close to the skin of the 
caisson, and a vertical guide is secured which 
would beentirely wanting in the case of an inclined 
shoe. This guide is valuable in cases where the 
soil may differ in density under the shoe; and par- 
ticularly so if the excavation has been carried too 


Sinking Caisson No. 5. Concrete Barge and Store Ship 


Alongside; the Latter also Used as Quarters for the Workmen, 


shore side of the caisson. These combined appli- 
ances were successful to the extent of checking the 
inward tendency of the toe and practically re- 
gained the lost position of the pier center. 

Fig. 4, shows the concreting of one of the caissons 
just as it had started on its downward course, about 
5 or 6 ft. of the inclined cutting-edge being still 
above the water, as shown. To steady the caisson 
in its first sink, guide piles were used, and it was 
also supported by the sides of the ship, which 
latter was also used as a storage for the cement, 
headquarters for the workmen and for carrying and 
operating some of the hoisting plant. The barges 


far below the bottom of the shoe. With an inclined 
shoe and a slip of soil into the dredging-well from 
one side more than the other, long experience in 
deep dredging has taught Mr. ANDERSON that there 
is a decidedly greater tendency to a horizontal 
movement than with a vertical shoe. The former has 
a flare to direct this sidewise motion in the first place, 
and nothing but a certain amount of disturbed ma- 
terial above the shoe to resist this tendency. At the 
Hawkesbury bridge both inclined and vertical shoes 
were tried ; and the experience was that the caissons 
having the incline were those that gave all the 
trouble encountered in the foundation work, The 
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last three piers sunk had a vertical shoe and gave 
no trouble. 


Fig. 5, in our illustrations, shows span No.7 being 
towed to the bridge site, and the same span in posi- 
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counting the long way of the sheet, so that the number 
of sheets will correspond very closely with the length of 
the survey expressed in miles, excepting cases where the 
surveyed line is very crooked and devious, 

In plotting the line, it is not necessary to place on the 


tion between the bridge seats. Owing to the great drawing table the whole number of sheets required; 3 or 
f E B85 = General View of Rridae Site 
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one of the edges of the paper, depending 
When the 
meridian should be 


on the direc- 


tion of the survey. line of the survey ts either 
east or west, the 
either the top or bottom of the 
figures of the cut 


ure the second 


place 1 parallel with 
rhe 


show the first case, and the upper fig- 


sheets. 


two middle 


~~~ 





Fig. 5.—Hawkesbury Bridge. 


depth of water and mud, the usual erecting false- 
works were impracticable. For this reason mainly, 
the Union Bridge Company erected its superstruc- 
ture on pontoons supported on piles at the shores of 
the estuary. The pontoon used was 335 ft. long, 
61 ft. wide and 10 ft. deep, divided into water-tight 
compartments. Ona system of falseworks erected 
on this pontoon the superstructure was put together, 
complete, with sufficient overhang at the ends to 
bring the truss over the bridge-seats. This work 
was successfully carried out with only such trou- 
blesome features as were incident to the distance of 
the abutment bridge-seat from the river-bank and 
some difficulty in bringing the pontoons into posi- 
tions. As we have reason to believe that a very full 
puper will be presented to the American Society of 
Civil Engineers on this most interesting and impor- 
tant piece of work, any further description will be 
deferred until then. 


e 
RR 


THE great pyramid of Cheops is built upon a pla- 
teau 187 ft, above the highest rise of the Nile water. 
The masonry consisted originally of 89,028,000 cu 
ft., and still amounts to 82,111,000 cu. ft., after the 
wholesale destruction of the casing for use in build- 
ing Cairo. The total weight of the structure is es- 
timated at 6,316,000 tons and must have cost some 
30 or 40 million dollars to build. 
 - _ 

——THE CONSTRUCTION OF A VERY HIGH DAM 200 FT. 
or more, across the Rio Grande above Fort Seldon, to 
store water forirrigation, is actively urged. Above Fort 
Seldon the river is little more than a cafion for 120 miles. 
eee 








Maps for Railway Surveys", 


The preliminary and location lines of a railway survey 
are usually plotted on a continuous roll of drawing 
paper, the length of the latter depending on the scale 
used and the length of the line run. The less frequently 
used method of plotting the lines on separate sheets 
possesses many advantages over the continuous roll one. 

For this purpose sheets measuring 19 by 24-ins., techni- 
cally known as Royal, are best. Asto the kind of paper 
that bearing the imprint ‘*Weston’s Linen Record” gives 
excellent results. This paper has a smooth finish and can 
be readily obtained of the size mentioned, 

For plotting,the scale of 200 ft. per in. is preferable, ac- 
cording to which each sheet will contain about one mile 





*A Paper by Emile Low, C. E,, 
Club of Philadelphia Somewhat 


read before Engineer's 
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Span No, 7 being Landed on Piers trom Pontoon, and the Same Span being Towed into Position, 


already in Position on Piers, 


4 will be a sufficient number at a time. They should be 
placed in a row, the top and bottom of the sheets being 
even, and at the same time letting the edges overlap 
l4-in. After the sheets are placed down and securely 
fastened with thumb tacks, connect them at their over- 
lapping edges by means of crosses drawn with red ink ; 


'% ee Sse . 4 
tS, me Vf 
_— Pe ee , = «<< i —__ —_ — es / 
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f : La a cee 4 . 








Arrangement of Maps for 
Railway Surveys, end Port- 
folio for Carryicg Meps. 


oa 


this for the purpose of noting any change in their position 
while working on them, and also that the sheets may be 
accurately f&ted together again after they have been 
taken up. 

In order to properly identify the different sheets, mark 
them with appropriate numbers placed in the upper 
right hand and also in the lower left hand corner. 

Make the meridian (north and south line) parallel with 


Span No.4 


the 
with the meridian placed par- 


When the direction of the survey 
dinal points it is apparent 
allel to the edges of the sheets) that the p! 


is not with car- 
toed line will 
cross the sheets diagonally, and if they are placed togetber 
in a straight line, it is obvious that the will run off 
the paper entirely, One way to obviate this is to step the 


line 


sheets at their junctures either up or down, as the exig- 
gency may require, instead of placing them side by side in 
a straight line. 

It is not to be advised though that a sheet be stepped 
up or down more than one-balf its width, as there is dan- 
ger from too small a lap that they not 
placed 
taking up) in their exact original position. 


may be able to 


be together again (subsequently after their 


Another method would be to determine the general di- 
rection of the line, and then placinyg the sheets in a row, 
plot the line as best suited. When the variation from 
axis of the line tothe right or 
be 


tional sheets above or below to cover the deficiency. 


an 
left exceeds the width of 
a sheet, it would, of course, 


necessary to place addi- 


By this method the meridian would not be parallel to 
the edge of the paper and for this reason | preter the 
other plan of placing the sheets; for from an examina- 
tion of the sheets, an idea is rapidly formed of the direc- 
tion of the survey. 

The principle involved is the same asthe one by which 
large maps are drawn, and that is to have the north end 
always on top, 
top of the sheets north only when the line runs east or 
west, When it runs north or south I would prefer to 
have the east at the top. 

Another advantage of plotting on sheets over roljs of 
paper is that any particular portion of the line can be 
more readily examined, and tracings can also be more 
easily made of separate parts, They can also be filed 
away in drawers, remairing flat all the time, and need 
not be rolled, thus keeping their shape better. 


Of course it is only possible to have the 


When a continuous map is desired, one can be made by 
using tracing cloth, the rolling of which is not so objec- 
tionable as that of heavy drawing paper. These sheets 
are also very useful in the field when running in on the 
ground a projected or pape 
readily handled than a roll 


location, They are more 
map, especially in windy 
For their proper transportation a portfolio 
made of wood is very convenient; its inside dimensions 
should be a little larger each way than that of the sheets. 
The wood, either white pine or poplar, should be per- 
fectly seasoned, 80 as not to warp or crack in the sun, 


weather, 


The sides of the portfolio are in. thick, the 
strip uround the ends and bottom of % by | in. material. 
These pieces fitted together form an oblong box, having 
an inside width of lin. A lid made of tin and 2 ins. deep 
is used to cover the top. A strap is also attached to the 
sides for convenience of carrying. It will be seen that 


made 4% 


the box or portfolio answers admirably for a map board, 
and in it can be carried a couple of triangles, a paper pro- 
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ROCK EXCAVATION UNDER WATER. 


Sintement showing what work has been let at, in the various contracts made by the S. Engineer Department, from Nov, 1, 1878 to Oct., 31, 1888 


Locality 


Rock Island Rapids 
Huallet’s Point Reef, N, Y 
Christiana river, Del 
Wood's Hoil, Mass 
Providence river, RI 
Delawure river 

Upper Columbia river, Wash 
Clearwater river, Idaho Ty 
Cpper Willamette river, Ore 
Waddington Harbor, N, Y 
Detroit river, Mich 

Merrimac river, Mass 

Buck river, Me 

Delaware river, Pa 
Vortsmouth Harbor, N. H 
Detroit river, Mich 

Upper Columbia river, 

Suake river, Mont ow 
St. Mary’s Fails canal, Mich 
Clearwater river, Idaho 
Oswewo river, N. Y 
Harbor at Bath, Me 
Hurbor at Newburyport, 


Mass 


Ech > Harbor, New Rochelle 
Hudson river, N. Y¥ 
Deiuware river, Pa 

Detroit river, Mich 

Upper Col. and Suake river 
Columbia river near Cascades 
New Rochelle Harbor, N. Y 
Portsmouth Harbor, N. H. 
Detroit river, Mich 

Boston Harbor, Mass, 
Newburyport 2larbor, Mass 


~N. ¥ 


Red river, La 

Portsmouth Harbor, N. H 
Delaware river, Pa 
Clearwater river, Idaho . 
Woods Holl Harbor, Mass 
Mamaroneck Harbor, N. Y 
Snake river, Wash. ‘Ty 
Harbor at Georgetown, D.C 
Paunton river, Mass 

Detroit river, Mich 
Portsmouth Harbor N.H 
New buryport Harbor, Mass 
Cochevo river, N.H 

Fustport Harbor, Me 
Smuke river ldaho 
Snake river, Ore. 
Harbor at Georgetown, D, C 
Taunton river, Mass 
Harbor at Cedar Key 8, 
Detroit river, Mich 
Lake Champlain, N, Y...... 
Hingham Hartue, Muss 
Scituate Harbor, Mass 
Cocheco river, N. H 
Portsmouth Harbor, N, 
Ohio river at Grand Chain 
Ashtabula Harbor, Ohio 
Jumes river, Va 

Penobscot river, Me 
Harbor of Tampa, Fla 
Saco river, Me 

Mouth of Licking river 
Moose-n-bee bar, Me 
Giouvester Harbor, Mass 
Harlem river, N. ¥ 


and Wash. Ty 


Pia 


Computed | from Annual Reports of the Chief of Engineers. 


Kind of rock. 


Broken rock 

Solid rock 

Bowlders 

Solid rock ledge 
* es 


reef 
“ os 


Sandstone rock 
Ledge rock solid 


” 


Gneissoid 
Ledge rock 
‘s . 


Reef 


. “ 


Solid rock ledge 
Ledge rock solid 


“ “” 


Gneiss reef rock 
Reef rock solid 
Cineissoid 
Solid ledge 
Basaltic reef 
Solid reef 

Gneiss solid 
Solid ledge 


. 
“ 


“ 


Sandstone solid 
Solid ledge 


Reef solid 

Stones & bowlders 
Solid rock 

Basaltie- reef 
Gneiss solid 
Bowlders 

Solid ledge 


* 
“ 


Basaltic solid 


Granitie solid 
Solid ledge 
Limestone 
Ledge, solid 
Reef, solid 
Conglomerate 
Solid rock 
Ledge, solid 
Ledge, solid 
Limestone 
Ledge, solid 
Granitie 
Conglomerate 
Limestone 
Ledye, solid 
Limestone 
Ledge, solid 


Quanti 


8500 cu. 


2,500 tons 


0 cu. 
($9.00) * 


a5 Cu. 
. 


3.000 
1,100 
115 
oo 
1,000 


ty + Date 


1879 


Jan, 
June 
Sept. “ 


yds, 


yds, 


yas. 


“ 


($50,000) * 


2246 cu. 


0 
2,150 
700 


yds. 


“ 


“ 


(350,000) * 


100 cu, 
650 
15,000 
100 

($5,000) 


120 cu. 


120 
63 
1) 
3,000 
(340,000) 
($50,000) 


1,000 ecu. 


($50,000) 


365 cu. 


600 
($60,000) 


cu. 


14 
150 
6.000 
700 


yds, Nov, 


= Oct. 


“ ry 


* May 1881 
yds. June “ 


” 


“ July 


* Aug, 

* Aug. 1881 
yds. Sept. * 
* i_ «| * 
yds. | July “* 
. | April 1882 
* Sept. “* 
yds. a 


- | Oct, 


“ | - 
“ 


($40,000) * 


( $5,000) 


* 


$52,000) * 


617 cu. 


270 
838 
( $5,000) * 


| ($ 200,000) 


800 cu, 
52 
1,506 
104 
90 
530 
2 
306 
70 


yds. 


“ 


* 


y ds. 


($37,500) * 
600 cu, yds, 


10 
50 - 
738 - 


632 a 


($35,000) * 


6.500 cu. 
2h 


($15,000) * 


1,500 cu. 
214 
Tye 
1263 cu. 
150 * 


Nov. 
* 


Dec. 
Jan, 
Feb, 
May 


J ds. 


_ yds, 
July 
* te 


yds, Aug. 


Sept. 


Not specified 
To a depth of 26 ft. at low water 


ary 


Not specified 

21t. below low water 

To a depth of 8 it. at low water 
es 20 “ 


. 


“ 


- 


Depth of water. 


Schedule of prices Per yard, ton, 
paid after public ete, 
adv ertisement. $ 


Per cubic 
Per ton 
Percubic yard 


| 3 75 
3 39 
13 = } 28 0 
12 : | 8 00 


yard 


20 : 16 85 “ 


24 21 OU 
6 18 00 
38 00 
8 00 
5 00 
6 85 
30 00 
35 00 


9 6 
12 “ 


18 to 24 


20 “ 
20 “ 


by = 


“ 


Water sone of 


Shallow water 
Toa de pth of - ft. at low water 


ry 


Toa de pth of "age at low water 


ry 


Not specitied 
To a depth of 20 ft. at low water! 
Not specified 
Toa depth of < ft. at low water) 


Toa depth of 
| To a depth of 


Not specified. 
| Toa depth of ; ft. 


| 
| 

YW j 

10 

12 


24 


. onus 
RNR.Pao 


7 


o 


10 
20 


914 
94 
9 


taro 
SSSESSESS 


. =. 
: FoFSR 
SESensse 


1 


& 


a 
20 
11% 
20 
20 

g 

5 
12 

| Av’ge 
} 


12 ft. at m.h.water’ 
11 ft. at low wate: | 


Per ton 
Per cu. ya. 


| 
| 
| 
| 
| 


at low wate! | 


Dolomite 140,000 ** 
300 - June 1888 
($25,000) * ot ™ 

($130,500) * “ - . = ” 


Dec. “ § Above the ohne of low water | 
) Below the 


Mass Toa depth of ™” ft.at low water i 


toston Harbor, 
James river, Va 
Detroit river, Mich 


Ledge, solid 
Granitic 
Ledge, solid 


— 


+ Approximate, * Amount appropriated for this work. 


tractor, etc. Ifa pocket box of instruments is also car- 


ried along, these will be sufficient drawing paraphernalia, 
to be used in the fleld as the occasion may require, and 
this is of frequent occurrence in running in a paper loca- 
tion. 

ce a 


Rock Excavation under Water. 

By the courtesy.of the Chief of Engineers of the 
United States Engineer Corps we are enabled to pre- 
sent to our readers the above very interesting and 
complete record of the cost of practically all the 
rock-work under water done on the Government 
work since 1878. Next week we shall attempt to 
abstract the substance of this interesting record, 
which however should be studied in full. 


= — 

The Canadian Pacifie Railway. 
VIII. 

OF MANITOBA. 


THE PROVINCE 
[The present confederated Government of the Do 
minion 1867, after prolonged 
negotiations beginning in 1861. Its formation was 
the direct result of our war, and in the effort to 
counteract the then supposed disintegrating ten- 
dencies of our Constitution, centralizing tencencies 
prevailed which would hardly do so again if the 
organization were now in progress. The union was 
slow in forming, and at that time Manitoba was 
almost untenanted, except by a limited population 


was formed July 1, 


of whites and half-breeds, who were anything but a 
promising foundation for a State, and anything but 
loyal to the proposed new order of things. A war 
finally brought them into subjection, and the origi- 
nal faction has now ceased to be a very important 
part of the population, although it is still a large 
part, as will appear from the statistics below. 


Manitoba was admitted as a province in 1870,a 
few months after the acquisition of the great North- 
West Territory from the Hudson’s Bay Co. British 
Columbia came in a year later, and Prince Edward’s 
Island a year later, in 1872. Newfoundland still ob- 
stinately prefers to stay out in the cold. 


The Canadian census is taken in the Ist year of 
each decade, like the English, and the condition of 
Manitoba at the time of its admission is indicated 
by the fact that in 1871 Winnipeg had only 241 in- 
habitants. In 1881 it had 7,985; in 1885, 19,574, and 
since then there has not been so much talk about 
its rapid growth. In fact, for a time it fell off, asa 
result of three disastrous crop years in succession, 
1884-5-6. 1887 was a good year, however, and 1888 a 
still better one. The city now claims 25,000, and 
probably actually has something over 20,000. It isa 
handsome town, with many fine stone and brick 
buildings in it, and although real-estate is far 
cheaper than during the boom period, it is probably 
destined to become a large and fine city. 


The ceasus population of Manitoba, and the ra- 
cial constituents thereof have been as follows: 


Manitoba 
18.995 
65,954 


N. W. Territory 
56,446 
48,362 (20,170 Indians) 
108,640 (74.5 per cent.) 
Birth places of Manitobans, 1886. 
No. Per cent 
34,044 


42.324 
10,322 


+ § 
© 


Manitoba and territories 
Other Can. Prov.,. 
England. 

Scotland. . 5.982 
Ireland . Sty edeeke base 3.621 
Russia and Poland ... ‘ 5,724 
Teeland..... ; ot 1.998 
United States...... = 2322 
European countries | 

Chinese, etc., ete 


onrmeron 8! 
ormKOnKwmnnwruo 


Total ... x ARIAS Ke" 6 1 


8 


That Manitoba is not regarded by Americans as 
a very attractive place in comparison with their 
own adjacent territories,is indicated clearly by these 
figures, there being a mere handful of Americans 
in Manitoba, and those chiefly in the cities engaged 
in mereantile and manufacturing pursuits. That 
its recent development has been somewhat abnor- 
malis indicated by the fact that between 1881 and 
1886 : 

The agricultural class increased 9,317 or 
commercial “ 1.980 ** 
domestic os = 
industrial 62 
professional “ = 


not classified ** decreased 
land occupied increased 


68.6 p.cent 


37. 
1 rdiapedn or 79.9 


These statistics indicate a speculative rather than 
solid growth, in part, no doubt, superinduced by 
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the large expenditures for railway construction in 
that period. Again, during the same period, the 
inhabited houses increased from 12,102 to 22,180 or 
83.2 per cent., while the uninhabited increased from 
796 to 1,958 or 145.9 per cent., and the number 
being built had decreased from 1,136 to 545, or 52 
per cent. 

~ As compared with Dakota,the growth of popula- 
tion bas becn as follows: 


Manitoba. Dakota. 
1870 14,000 14.18] 
1889 — 135,177 
1881 65.954 ale 
1886 108,640 520,000 


In 1880, out of Dakota’s very moderate population, 
there were 10,678 Canadians living in it, or 7.9 per 
cent. of the whole, against 2.1 per cent. of Ameri 
cans in Manitoba. This was before the disastrous 
8 years in succession of bad crops. Since then the 
absolute numberof Canadians has greatly increased, 
but probably not the proportion. Considering how 
vastly larger a population there is to draw from on 
the south, these figures are highly significant. They 
indicate what becomes evident on examination,that 
there are great drawbacks to farming life in Man- 
itoba. The wheat problem is said to be success- 
fully solved. By plowing in the sifeceeding fall and 
sowing very early, when only an inch or two of frost 
is out of the ground, the crop has time to mature 
with ordinary good luck, and it may well be that in 
spite of the severe winter weather and danger of 
early frosts, the abounding fertility of the soils and 
other favoring cireumstances noted two weeks ago 
(including especially the low comparative evapora- 
tion shown by the map in our last issue) will make 
the crop as secure as in regions to the south or more 
so. Potatoes and other root crops also do exception- 
ally well. But corn cannot be raised in Manitoba, 
nor any of the common fruits, nor can many minor 
crops be raised to advantage: so that the region is 
practically restricted to one kind of crop, wheat, asa 
money crop. Manufacturing is also practically out 
of the question on any considerable scale. The 
market is not large enough at home, and it is quite 
out of the question to manufacture for export. 
Consequently, the Manitobans are under these dis 
advantages as compared with their neighbors to 
the South: They pay higher prices for a large part 
of what they consume (which chiefly comes from 
the States) by the amount of the Canadian tariff 
plus a longer average haul. On what they import 
from Eastern Canada they have a heavy transpor- 
tation charge and have to put up for the most part 
with inferior quality, most of the farm machinery 
and plant coming fronrthe States because of better 
quality in spite of the high tariff. On the other 
hand they have no home market even for their 
wheat. It may hereafter be ground in the province: 
there isa wonderful opportunity for a second Minn- 
eapolis at Rat Portage, but as yet it is not ; and 
they have to export almost everything on which 
they get money to Europe, with of course a mate- 
rially heavier average transportation charge on 
their entire products than in the States to the 
south, which have largely a home market. Hence 
the Manitoban has to take less for what he sells and 
pay more for what he buys. 


The conclusion to which the dispassionate ob- 
server seems led is that if Manitoba were a part of 
the United States it would settle up quite rapidly 
by natural overflow from the South, but that Man- 
itoba now suffers from a commercial isolation, far 
more than any other part of Canada, and is not 
likely to fill up with population very rapidly 
(measured by American standards) for some years 
to come, although the absolute increase will be con- 
siderable. The total area of the province is about 
123,200 sq. miles, extending down to Lake Superior, 
but nearly two-thirds of this, the easterly and 
northerly portion, is worthless agriculturally or oc- 
cupied by lakes, leaving an area somewhat larger 
than the State of Indiana, or about two thirds that 
of Iowa, of really fine land; and this land is fine 
indeed. Itis mostly dead flat prairie, and as our 
map in last week’s issue shows, is fairly well supplied 
with railways, but with little tendency to increase. 


ee 


~A GRAVITY RAILROAD is proposed for Reading, 
Pa. It would ascend Mt. Penn,, a pleasure resort in the 
neighborhood, and over one-third of the $100,000 required 
to build it is said to be subscribed. 


Improved Water Supply for Newark, N. J. 


An improved water supply for Newark, N. J.. has 
been the subject of investigation by a committee of 
the Councils of that city, This committee made the 
following report, in substance, last week : It has re 
ceived three propositions. One from Mr. J. R. BART 
LETT and assuciates,who offer to deliver from the Pas 
saic water-shed a maximum quantity of 50,000,000 
galls. of pure water daily for $40 per million gallons. 
A previous offer by Mr. BARTLETT of $35.50 per mil- 
lion gallon is withdrawn, in the light of re-surveys 
and new reports. Mr. BARTLETT says that the quan. 
tity mentioned above, while in accordance with the 
committee's request,is excessive, and 30 years will 
elapse before Newark requires much more than half 
of that supply ; 25,000,000 or 30,000,000 galls. could be 
furnished in 3 years. 

The second proposition was from the Lebigh Val 
ley Railroad Co. which possesses ample water priv 
ileges and has legislative authority to make such 
changes in the Morris Canal as may be required to 
adapt it to a water supply. The company prefers to 
dispose of these water rights absolutely: but sug 
gests the following plan: The Lehigh Valley Rail- 
road Co. will place its waters at the disposal of a 
properly organized water company, with a capital 
stock of say $3,000,000,and such company shall enter 
into a contract to supply Newark with all the water 
the city may require for its own exclusive use, de* 
livered into Belleville reservoir, during a term of 25 
years, at the rate of $39 per million galls.up to a con 
sumption of 20,000,000 galls. daily. The rate on the 
whole quantity to be reduced at the rate of 50 cts. 
per million gallons for every million gallons taken 
in excess of 20,000,000 galls. daily, until the price 
shall have been lowered to 336 per million gallons, 
and to remain at that price thereafter. Such con- 
tract to provide that the city shall have the option 
at any time within 3 years after the date of contract 
to purchase from the water company, water and 
water rights for the city’s own exclusive use, to an 
amount not exceeding 50,000,000 galls. daily, for the 
sum of $5,000,000, in addition to which such company 
shall then sell and deliver to the city, at their actual 
cost, any storage reservoirs hereafter built for the 
proposed supply especially designed for Newar§: 
also at cost a couduit (with right of way free of cost) 
capable of delivering 25,000,000 galls. daily from an 
elevation sufficient to deliver the water into the 
Belleville reservoir, together with the right of way 
free of cost for an additional pipe capable of carry 
ing another 25,000,000 galls. daily. If so desired 
by the city, however, one large conduit capable of 
conducting the whole 50,000,000 galls., or two con- 
duits of a capacity of 25,000,000 galls. each, could 
at once be constructed. 

The city must agree to take and pay for 14,000,000 
galls. daily assoon as the works are in operation. 

The third proposition, and the one concurred in 
by the committee, was from Mr. JULIUS H. PRATI 
and associates, offering to sell to Newark the prop- 
erty now owned by the North Jersey Water Co, for 
$75,000. This property embraces the entire Pequan- 
nock river for 3 miles, with sites for 3 large reser 
voirs, 500, 550 and €00 ft. above tide. It also includes 
the outlet ef Macopin lake, with a right undisputed 
for 100 years to dam and draw down the water of the 
entire lake for a height of 4 ft. This purchase 
was to give Newark the control of the Pequannock 
water-shed and insure a daily average supply of 
80,000,000 galls. The cost of storage reservoirs for 
40,000,000 galls. daily is estimated at $150,000, in- 

cluding price of land; and the water can be stored 
at 300 or 400 ft. above tide on Orange Mountain. 
This proposition is supported by the estimates of 
Engineers W. E. WORTHEN, P. G. NosTRAND, L. B. 
WARD, S. H. LOCKETT and Wm. H. WHITE; made 
for projectsincluding this water-shed. 

After these reports were read, a special Commit- 
tee was appointed to examine into the last one sub- 
mitted. This Committee substantiated the figures 
given above and estimated that a pipe line of 25,000,- 
000 galls. dailyto Belleville reservoir would not ex 
ceed $1,875,000 in cost. The aggregate cost of 25,000,000 
galls. of pure water daily was figured at 22,825,000 
for all expenses, and the city would have in reserve 
a supply up to 80,000,000 galls. daily, which could be 
utilized as required. But the committee also re- 
ported that Mr. BARTLETT had purchased large 
tracts ofland in this same water-shed, and they did 
not see how the Pratt Co. could guarantee the 
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and they then 
mended that a new proposition be made insuring 
Newark a maximum of 50,000,000 


maximum supply promised, recom 


galls. daily at the 
rty of the 


point on the river included in the prope 
North Jersey Water Co 
This request brought out a second proposition 


PRATT, as follows 
be organized, owning lands and water rights on the 


from Mr A water company to 
Pequannock river, and to contract with Newark to 
furnish a domestic and public supply. This water 
was to be delivered by gravity under a head of 300 to 
350 ft., and the company was to furnsh 25.0 
galls. daily, within 18 months of the date of the de 
livery of the contract; the contract to 


The city of Newark is to pay.330 per million 


0 OO0 


run for 25 
years. 
gallons, and isto have the option of purchase of the 
lands and rights of the water company on terms 
fixed in the contract. The company pri 


poses to a 
quire further lands and to locate upon the Pequan 
nock river, between Charlotteburg and Smithville 
altitude of not 
above tide, with a capacity of 50,000.00) galls. deily 
It will build dams, etc., a 4 ft. 
iron or steel to the city of Newark and do all other 


a reservoir at an less than 4™) ft, 


conduit of wrought 


necessary work The option price fixed for a suy 


ply of 25,000,000 galls. daily is the sum of 83,50,00u, 
to the city. In 


with its 


and the rights guaranteed 
Newark is to assist the 
municipal powers,under the act of Apri 


returt 
water company 
21, 1876, in 
acquiring for or by said city any 


rights which may be required. 


s or water 

After some discussion and minoramendments, this 
proposition was recommended to the special consid 
eration of the Newark Aqueduct Board, 
that the option contained in said proposition be ac 


provided 


cevted immediately on the signing of the contract 
and that the guarantees on due investigation prove 
valid and sufficient. The city of Newark is author 
ized, under the law of April 2, 1888, to enter into an 
agreement with any water company, and its Aque 

duct Board is empowered to act for it. 
ent water debt of Newark is a little more than 33, 
5u0,000, at 7 per cent.,a large part due in 1892. At 
the 
for maturing 
water debt and to issue additional bords for a new 


The pres 


Legislature act will 


refunding 


the next session of an 


doubtless be passed its 
supply. Assuming 27,500,000 as needed for this, and 
that this loan can be negotiated at 4 per cent., the 
annual interest on the whole water debt would be 


$300,000 annually 
oe 


The Water-Power of New Jersey. 


In the final report of Mr. Geo. H. Cook, the State 
Geologist of New Jersey, Mr. C.C. VERMEULE,C., E., 
in the portion devoted to the physical description of 
the State, treats of the water-power of New Jersey. 
about as follows : 

In 1880 the total water-power utilized in manu 
factures 27,066 horse power, while steam 
showed 72,792 horse-power ; that 27 
per cent. of the total power was cerived from water 

In 1870 the water-powee figured at 44.4 per 
This gain of steam over water is due to the 


was 
thus showing 


power. 
cent. 
increase of manufactures and the fact that water 
power restricts the location of the manufactories, a 
feature that at times outweighs the advantages of 
cheaper power. But Mr. VERMEULE thinks that the 
water power of the State can be more fully utilized 
than is at present the case. Massachusetts 
17.21 horse-power per square mile of area, against 
3.63 per square mile in New Jersey. This latter 
State ranks eleven among the States in total 
power used; fifteen in water-power, eight steam 
power, and in water-power per square mile she is 
ninth. 

Some of the finest water-powers in the State are 
on the Passaic river and its branches. Between 
Little Falls and Dundee this stream falls 152 {t., 
and 40 ft. of this occurs in one mile at the former 
town; 70 ft. is in the single fall at Paterson and 
21 ft. at Dundee dam. The area of the Passaic 
water-shed is given as 774.2 sq. miles above Little 
Falls, and 796.9 above Paterson. The exceptionally 
dry weather flow of Oct. 11, 1878, at Paterson, was 
33,689,000 cu. ft. in 48 hours, or about 126,000,000 
galls. per day. This was considered the smallest 
discharge for 30 years and was at the rate of a 
yearly flow of 3.32 ins. of water from the water- 
shed. It is safe to estimate that 12 ins. of the rain- 


uses 


8 


fall on the Passaic basin could be utilized by a sys- 
tem of storage reservoirs. 

Ti e prices now obtained for water by the Society 
for the Encouragement of Useful Manufactures, at 
They lease and sell 300 cu. 
ft. per second for 12 hours in the day at the rate of 
#270 per cu, ft. yearly for the total fall of 70 ft. This 
quantity amounts to 5.14ins. yearly from the water- 
shed, the excess over the above minimum flow being 
secured by the long storage ponds in the stream 
channel, as the demand is only for a half day ata 
time. Estimating that 5 ins. of flow is available 
without new storage works, and that 140 ft. of the 
152 ft. conld be utilized, 12 ins, of yearly flow from 
the water-shea would be equal to 224,159 H, P. for 
12 hours per day. 

Other fine water powers are also noted, all within 
40 miles of New York City. The Rockaway at Boon- 
ton drains 149.09 miles and falls 280 ft. in 2 miles 
The Pequannock falls 500 ft. in 9 miles. The High- 
land region, Kittatinny valley, the Raritan and 
other localities are also described as water powers. 

In 1885 the porulation of New Jersey was 1,278,133 
and of this populaticn 7€0,706, or abcut €0 per cent. 
are supplied by public water-works. But more than 
half of this number consume water of an unsatisfac- 
tory character ; while 65,593, living in towns of 1,500 
and upwards, are still unsupplied. With about half 
a million people wanting water, there is no lack of 
the pure article, as the Passare river alone would 
deliver at Little Falls, with an elevation of 128 ft. 
above tide, enough water of excellent quality to 
supply 5,006,000 or 6 C00.0C0 cf people. The streams 
of the Archwan Highlands are unsurpassed in pur- 
ity and are destined to remain unpolluted by reason 
of the rocky and wooded nature of the surroundings, 
and the very slight increase in population. Mr. VER 
MFULE hints at the danger of private corporations 
securing control of the areas needed to supply the 
people of the State. 

In Southern New Jersey the streamsare distinguish- 
ed by a very even flow, with an average fall of 5 ft. per 
mile above the head of tide. But many fine water- 
powers are found upon them and much water-power 
still remains undeveloped. 


Paterson, is as follows: 


TT 
The longest span of wire in the world is said to be 
a telegraph wire,in India over the River Kistnah,be- 
tween Bezorah and Sectauagrum. It is more than 
6,000 ft. long, and is stretched between two hills, 
each of which is 1,200 ft. high. 
I 
THE greatest active volcano in respect to eruptive 
force is probably Hecla on the south west coast of 
Iceland. Since A. D. 900, forty-three of itseruptions 
have been recorded, of which 5 were simultaneous or 
nearly so with those of Vesuvius and 4 with those 
of Etna, and 1 eruption with those of both. 
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A Holland Suction Dredge. 


The firm of THOMAS FIGEE & Co., of Haarlem, Hol, 
land, has built for the Russian Government a suc. 
tion dredge to be used in improving Baltic ports. 
A trial has recently been made with this machine 
by Russian officials in the port of Rotterdam, and 
it is pronounced a success, 

The first experiment was in 8 1¢ meters, or 28 ft.,of 
water. In 35 minutes after the dredging-pipe was 
put at work, the tank aboard the vessel was loaded 
with 500 tons of fine sand mixed with clay. The 
motor was then disengaged from the pump and con 
nected with the screw and tbe ship then took its 
load to the dumping ground. The load was dis- 
eharged in a few minutes automatically without 
stopping the vessel. The average speed was 6.5 
knots loaded and 7.4 knots unloaded. 

The dredging boat is built of mild steel, and is 
155.6 ft. long ; 28.2 ft. wide and draws 11 ft. of water. 
The capacity of the debris-tank on board is 250 cu. 
meters, and she can dredge to a depth of 11 meterg 
or about 86 ft. A crew of 18 men and 4 officers is re- 
quires. The motive power isa compound vertical 
engine with evlinders of 195¢ ins.and 32 ins.diameter 
and 167< ins. stroke. This engine can be connected 
either with the pump orthe screw by means of a 
disk coupling. 

The dredging apparatus consists of a centrifugal 
pump with a turbine 5.6 ft. in diameter. The suc- 
tion pipe is 195g ins. in diameter, and the two en- 
trance pipes into the debris-well have each a diame- 
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ter of about 20 ins., with regulating valves. The 
dredging tube is hinved to the side of the ship, a lit- 
tle aft of the center of length, and can be hauled up 
under a protecting grating fender attached to the 
ship. The connection with the hull is by a strong 
leather sleeve with a protecting netting of heavy 
wires. 

The debris-well is amidship and is provided with 
12 close- fitting doors in the bottom of the hull, oper- 
ated by a balance weight and chains. These gates 
can be shut in 2!¢ minutes after a load is discharged. 
The boat is described in Le Genie Civil, of Dec. 15., 
but the engravings accompanying the description 
show nodetails. 

ee 
Depth of Evaporation in the United States. 


We gave last week an interesting map showing by 
contour lines the comparative depth of evaporation 
throughout the United States. The following, re- 
printed from an article by Prof. VY. RUSSELL in the 
“Monthly Weather Review” will explain how the 
observations were made, and give some further de- 
tails in regard to them. 


It bas heen proposed to find the depth of evaporation 
that takes place inside the thermometer shelters at 
the various Signal Service stations. For this purpose 
the relation has been determined t etween the evapora- 
tion observed at a few stations with Piche evaporome- 
ters and the eoudition of the air as to dreness ceduced 
from the tri-daily readings of the whirled, wet, and 
dry-bulh thermometers. Tbe relation between the 
evapora'ion as given by a Piche instrument, and what 
it would be froma water surface, has been determined 
by comrarisen-at the Signal Office in Weshingeton of 
the amounts of eveporation from the Piene wih that 
from acy indri¢al tin vessel 6.55¢.m. in diameter nd 
1.3¢.m. in depth, filledto the brim with water. The 
amounts of evaporation were obtained by weighinvs 
on suceessive davs made to the nearest hunuredth of 
arraumme by means of a fine balanee. 

T. ble IIT gives thecomrnuted depth in inches for each 
month and year. The chart [publisbed last week] is 
based on this table. The lines join places having 
equal annnal depth of evaporation. 

t is believed that thes» flgures represent rp -roxi- 
mately, the evaporation that takes place from the sur- 
face of ponds, rivers, reservoirs, and lakes in the vicin- 
itv of the Signal Serviee stations. 

This belief is based principally on the results of 
observations of evaporation and determinations of the 
humidity of the ar from wet ad dry-bulb thermom- 
eter readings made at Nukuss, f-om Mav to Oc ober, 
18:5, under the direction of the Central Physical Ob- 
servatory at St. Petersbure,* 

Tne observatious were made by weighings of the 

@vVaperation from the surface of a pond by means ofa 
vessel containing water immersed in the pond. Ob- 
servations were also made of the evaporation from a 
water vessel on Inn4d, exposed in the sunshine, and 
from a similar vessel in a thern.ometer shelter. The 
wet and dry-bulb thermometers were read every two 
hours tbrougbout the dav during the whole time for 
five months that the evaporation observations wefs 
made, The results of the work were, as given by Stell- 
ing, that the humiitv results, obtained from wet and 
dry-bulb readings with suitable constants, represented 
the evaporation from the surface of the pond within 15 
per cent., and that the evaporation frem the vessel in 
th» sunshine for the average of five months was about 
10 per cent. greater than that from the vessel in shel- 
ter. For one month, however—September—the evapo- 
ration in the shelter was about 3 per cent. greater than 
thatin sunshine. Theair is very drv at Nukuss. The 
depth of evsporation in June, in the sunshine, the 
greatest in five months, was 14.9 in, 

Observations of evaporation in Signal Service shel- 
ters, from water dishes, would be verv difficult. There 
are many difficuities in the way of observing evapora- 
tion from water dishes in the open air. The falling of 
rain splashesthe water from the vessel or adds to it. 
When tne temperature of the air is below freezing, it 
is impossible to get a fair measure of evaporation for 
a great part of the time, on aecount of the drifting 
snow, For the witt*r season the evaporation calculated 
by an empirical process from the dryness of the air, 
sueb as has been used here for the whole year round, 
is probably more accurate taan any results of direct 
measurement. : 

It is aeknowleged that the result of direct measnre- 
ment of evaporation from water dishes, by weighing, 
would, on the whe le, give a more sa'isfactory determi- 
nation of the depth of evanvoration than the process 
here resorted to, but the ex: ense of procuring balances, 
and the great labor entailed on the men at stations by 
the method, forbid its use, ‘ 

Even after evaporation is obtained from dishe:, it is 
donbtful what it represents.. Under the same circum- 
stances of temperaiure snd dryness of air, different 
shaped vessels will give cifferent resul's forthe depth 
of evaporation, presumably on account of the varying 
facility with which the vessel takes the temperature of 
the air, which depends on its shape, the materixl of 
which it is made, and i's absolute size. A cylindrical 
vessel of the same bulk as a rectangular one exposes 
less surface to the air, and as the vessel gains its heat 
by contact with the air, it will usaallvy not »« at the 
same temperature as tie rectangular one. Evapora- 
tion from the surface tends to lower the temperature, 
and the amount of lowering depends on the relation 
between the surface and the volume of water. At8 p.m. 
as observed at Nukuss, this lowering of the tempera- 
ture of the waterin vessels amounted, onthe average in 
June, te 9°.9 Fahbr. ; 

But greater than all other things in its effects on the 
depth of evaporation from vessels, is the effect of the 
depth of the water surface below the rim of the vessel. 
Tu the case of a vessel of circular section 2.5 ins.in dia- 
meter, the evaporation, when brimtull, is about 50 per 
cent, greater than when the water surface is 0.3in. 
below the rim. 


*Bané viii, No. 3, of Wild’s “ Repertorium fir Meteor- 
logie,” 1882, 
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Even if a satisfactory size ard shape of vegse] for 
observation of evaporation could be settled upon, it is 
very doubtful how nearly evaporation from it would 
represent thenretual evaporaticn from the sur’ace of a 
neighboring pond or river, owing to the uncertainty of 
the effect of the wind. Wind promotes evap ration 
powerfully, as will be seen furtheron, But, by means 
of wind velo: ities, as measured by anemometers tich 
up in the air, it is hard to estimate the effects of wind 
on evaporation trom apond or river sLeltered by trees 
or high banks. r 

For any psrticular place the most satisfactory wa yto 
obtain the depth of evaporation would be by a specia| 
investi¢ation for that place. 

The Piche evaporometer ‘see figure) consists of a glass 
tule 9ins. long and 0.4 of an iveb is ternal diemeter 
The top end is closed and has an eye fer suspencing the 
instrunent. The tube is filled with water and on 
the open end a paper disk 1.2 in. in diameter is Placed 
and held in positicn by a_brass fixture sliding easily in 
a-ollar along thetube. Warer is supplied to the paper 
from the tube by capillary action, and evaporates freely 
from it into the air, the amount depending on the dry 
ness of the air and the velocity of the wind. There is 
a scale etched on the tube to cubie centimeters and 
tenths. The difference in the readings of the ton of 
the column of water gives the volume evaporated from 
the paper iu the interval between the readings. 


Twenty-five of these instruments 
were procured for the Signal Ser 
vice, and observations were made 
daily with eighteen of them at va: i- 
ous stations, from May 31 to Sept. 
30, 1888, 

A few of the instruments were 
calibrated with mercury to test their 
graduation and were found to be 
very exact, exceptin the case of the 
one sent to Yuma, which was ais- 
covered bv the observer to be gradu- 
ated incorrectly belo © 17 eu. m. by 
one whole cubie centimetre. The 
paner disks sun: lied to the stations 
were all exactly of the same diam- 
eter, and the paner all of the same 
kind, thin, not over one hundredth 
ofan ineh thick, and unsized. The 
brass cirevlar disks holding the 
paper in place or the tube were aj] 
measured and found to have the 
same diameter within one-tenth 
mm. The externa: diameters of 
the tubes, when in contact with 
the parer, varied from 14.0 mm. to 
15.6. The amount of paper surface 
exposed to the air was tiken as 
twice the area of the peper d’sk, 
minus the area of the end of tube, 
minus the area of brass disk. Tne 
an.ount of surface e.posed by the 
edze of the paper was neglected, 
Even if this surface was app-+eciable, 
it is allowed for by the methed of 
ttvn: ardizing the evaporometers by 
reference to tre water dishes. 

The amount of paper surface ex- 
pored in the various evaporumeters 
varied f.om 11,0 sq. cu. m. to 11.4, as 
follows: (omi'ted.) 

These instruments were mounted 
in the thermometer shelters at the 
stations. They were read once a day 
at 10 P.M. during June, and at 8 P. M. 

during July, August and September. The difference in 
the readings on sucessive days gave the amount of 
evaporation for the various days. 


The following series of results shows what may be ex- 
pected in the way of agreement among different instru- 
ments: ; 


DEPTH OF EVAPORATION, IN MILLIMETRES, IN QUIET AIR. 


5 Coefficients 
| Dish | Dish| Piche | Piche 
A. | B. | No. 2. | No. 3. 


| | 
No.2. 
| 
1888. | 

June 27 to 28..../ 

June 28 to29....; 
June 29 to 80... .! 
June to July 1 
July 1to July 2. 
July 2 to July 3.) 


boteedatintit 
SERRES 
a EEE 
Sees 


| 
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The shelters on Signal Service stations are usually 
ata height of 9 [t. above the roof of building where situ- 
ated. ‘Thesheiter isa cubical box 3 ft. on aside, with 
tne sides of open louvre or lattice work, and a close 
beard bottom and a close double top. It opens by a 
hinged Jouvre-work door to the north, which is kept 
closed except while ubservatic ns are being n ade. 

To determine the rela‘ion between the evaporation 
from a water surface ana that from the Piche, two 
Piches were compared, in the quiet air of a closed 
room, with twotin dish-evaporometers, each 6.55 ¢, m- 
in diameter and 1.3 in depth. Iinthese experiments the 
Piches were weighed from day to day,as w |) asthe 
dishes, and not read by the etched scaler, as was the 
cas® with those on stations. 

The results of the experiments showed that the rate 
of evaporation from the dishes, diminished peretarly 
as its water surface f-]] below the edge ot the vessel. 
The Piches evaporated 1.33 times that of the dishes, 
surface for surface as compared with the dishes 
while quite full. The coefficient increased to 2.05 as the 
surface of the water in dish fell. 

The coefficient used to reduce the Piche evapora- 
tions on stations to an equivalent waier surface was 
1.33. This was the mean obtained from a'l the observ1- 
tions vith the vessels quite full,as long as the water 
surfaces did not fall more than 1.5 mm. below the 
edges of the vessels, All other observations with the 
surfaces below this limit were rej-cted. 

The coefficient of a similar instrument, as determined 
by Prof. M. Kunze by compariseu wita evaporation 
from ametal dish with asurface of 250 sq. em. (about 
eight times that of the above), was found t» be 1.42 


as given by the meau of comparisons from April to Oc- 


T, 1880. 








JANUARY 5, 1889. 






The increasing coefficient, as previously stated, is due 
to the fall of water surface below edge of vessel. 


In Table I are given the depths of evaporation ob- 
served with the Piche instruments on stations, reduced 
by the coefficient 1.33 


TABLE I.—DEPTH OF EVAPORATION, IN INCHES, OBSERVED 
WITH PICHE INSTRUMENTS, AND AVERAGE WIND VE- 
LOCITIES, IN MILES PER HOUR. 























} 
| June, July, August, Sept., 
1888. | 1888. L&88, 1888, 
Station. — — — 
terol Pict fal at, 
2/iSi/a\/8\/2/8' 4 8 
* a = a = a 2 = 
—_ = = = = = = = 
Boston... ....+s | 6.1610.2) 5.8710.8) 5.28 11.3 9.6 
New York...., 4.49 8.3) 5.36 84) 4.14) 9.0 82 
Washington. 4.64) 4.8) 4.27° 4.5) 4.22) 3.9 4.4 
Buffalo. +s Benen ‘ waen s1 
Cincinnati. . 6.22) 6.1) 6.98 5.7) 5.36) 5.6 6.4 
Memphis 4.33 4.8) 5243.9 4.57) 5.4 5.1 
New Orleans. 3.82 6.8) 9.58 6.0) 7.96 8.0 6.3 
Chicago . 5.59 10.3) 5.52) 8.7) 6.97/10.4 93 
St. Louis 6.18; 9.7) 5.79, 7.9) 4.41) 8.2 8.6 
Keeler 11.66) 7.9) 12.76 6.8 12.69 5.4 10.9% 6.0 
Yuma. 13.87 7.3) 18.65) 7.2) 12.88 5.9 10.36 5.4 
El Paso. 13.91, 8.2) 9.89 7.2, 11.54 8.0 10.00 5.4 
Dodge City 7.80.11.6) 8.2012.0 6.22 9.8 6.07 
San Antonio 2.76; 8.1) 5.08) 7.1) 5.36) 7.7, 3.66 5.8 
Qu 63.60 cs 7.01 7.6) 6.62 7.0 5.44.6.8 6.78 7.3 
Denver.. ..| 9.42 8.0) 10.91) 6.7) 8.55, 6.2 5.94 
St. Vincent...) 5.63) 7.6) 4.33 7.4) 4.97) 7.5 .| 9.4 
Helena.. -| 4.88) 7.9) 8.20) 7.1) 7.80) 6.2) 6.86 6.7 
Boisé City*....| 5.83) 3.1] 9.14) 2.2) 7.68) 1.5 2.6 





* Boisé 





y, October, 7.60 inches. 





Tbe amount of evaporation depends principally on 
the drvness of the air and the velocity of the wind blow- 
ing over the evaporating surface, The measure of the 
dryness of the air is the differenee in vapor tension 
corresponding to the temperature of the air and that 
corresponding to the temperature of the dew-point. 

The wind prevailing inside the shelters is much less 
than that outside shown by the anemometers. These 
la:ter are the ones given in table above. 

At Washington Citv. inthe shelter at new office (not 
the same one as that in which evavoration above given 
was observed) the wind velocity, by an anemometer set 
up inside tne shelt-r for eight days,gave a result of 3.48 
miles an hour as compared with a velocity of 6.63 miles 
outside, cnly 52 per cent, of the velocity outside. 

It has been found impossible to make any satisfac- 
tory allowance for tbe wind effect varying with velocity 
in tae observaiions of evaporation given here on ac- 
eount of the interference with the wind produced by 
the sides of tne shelter. The wind effect has been 
theretore left out of consideration in this work, except 
in so farasits effect at ail places is taken tobe uni- 
form, The flgures here given for depth of evaporation 
must be viewed as avplying for the average state of 
the wind, which, all the year round at stations of the 
Signal Service does not, On the average, amount to 
more thun 8.5 miles per bour. 


A serntiny of the results of evaporation for single 
days at the various stations shows it te depend more 
largety on the dryness of the air than the wind travel 
for the day. 


Depth of Evaporation at Boston. 


spate eaaisiannanadiiapennsnneptadhseeananastiansearemeassmrantanaanaesmecemaet 


At the W-Wks. reservoir. At the Signal Service station 


Month, Ins.| Inches. 
January 0.90 1.62 Computed 1888, 
February 1 201.81 Do. 
March 1.80 2.25 Do. 
April 3.10/3.22 Do. . 
May Do. 
June 5 | 
July 7! Piche serpy 
August... ,  Piche observed, 1888, 
September J 


October 


) Computed, 1887. 
November 








0. 
December J Do. 
Year ..| 89.11) 38,67 
| 34.40 Juiy, 1887,to July, 1888, 
Depth of Evaporation in Inches. 
Milwaukee. 
| Chicago, 
Month Mean, 1888, 
Piche. 
1862 |1863 1864 
pe ree eee 2.84 
May.. . .. ee 4.32 (27)13.50 8.1629) 3.38 cna 
June...... ‘ . 5.54 5.41 7.35 6.10 5.59 
SEE ss scien . 6.49 5.18 7.45 6.37 5.52 
August....... 5.04 4.73 4.78 4.85 6.97 
September.... .... 3.83 (27)]4.00 2.00 3.28 5.79 
October.. ...... ./3.06 3.06 








Experiments were made which show that the effect 
of ths wind on the evaporation from a vessel exposed 
in the opsn air is Very great. Two Piche instruments 
were tikan, one suspended in quiet air and the other 
fixed rigidiy on the end of the 2s-foot arm of the whirl- 
ine mMavhines set up in the enclosure of the Ponsion 
Ofive building. The whirling machine was the one: 
used in standardizing anemomet3rs. The instram nts 
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filled with water, were first weighed on «& fine balance 
to the hundredth of agramme. The whirling arm was 
then turned so that the Piche on its end moved with a 
velocity of five miles an pour. The morion was con- 
tinued for half an hour, and at the end of the time both 
Picbes were again weighed. ‘hen the Piche that had 
been suspended in quiet air was put on the arm, and 
the one that had been onthe arm was put in its place. 


The whirling was then started again at the same 
velocity, and continued fcr another half hour. At the 
end of the time the Piches were »gain weighed. While 


this was being done the humidity of the air was deter- 
mined from time to time by means of whirled wet and 
dry-bulb thermometers. 

Observations were also made in the same way with 
the Piche moving at velocities of 10, 15, 20, 25 and 30 
miles per hour. At a velocity of 5 miles an hour the 
evaporation from a Picbe was 2 2 times that from one in 
quiet air; at 10 miles, 3.8 times; at 15 miles, 4.9 times; 
at 20 miles, 5.7 times; at 25 miles,61 times; and at 30 
miles, 6.3 tim During the time the observations were 
made, June 25 and 26, 1888, the nverage temperature of 
the air was 83.7, and the relative humidity 50 per cent 





£ 


(Preliminary details giving in full and with great 
eare the method of deducing the following formula for 
reducing observations are omitted.—ED.) 

The evaporation for July to December, 1887, and 


TABLE III. DEPTH OF EVAPORATION, IN INCHES, AT SIGNAL SERVICE STATIONS, IN 
THERMOMETER SHELTERS, COMPUTED FROM THE MEANS OF THE TRI-DAILY 


TIONS OF 
long list. 


DEW-POINT AND WET-BULB OBSERVATIONS 
Ep. ] 

















{We include only a few from a 








9 





January to July, 1888, given in Table 
computed by the formula 


J { pw B ipe 
Pwis the vapor tension corresponding to 


mean of the wet-bulb thermometer: pa 
teasion 


IIL., have bean 


he monthly 
is the vapor 
~orresponding to the monthiv mean dew point; 
bis tte mean barometer reading: A is a constant equal 
to 1.96,an! 3B, acons*ant equal to 43.9. The quantities 
obtained from the above formula have been multiplied 
by a factor 1.03 for months of 31 days and divided by 


1.03 for February. These later are the quantities 
given in the table, and they re 


present evaporations 
inside of the shelters when the velocity of the wind 
outside is 7.1 miles per hoar This isthe mean of the 
velocities at the stations during June where the Piches 
were observed. This probabiy corresponds to a velocity 
inside the shelter of 3.5 miles per hour 

The results derived in this way for Boston ean be 
compared with a very elaborate series of observations 
of evaporation made at the reservoir of the Boston 
water-works by Mr. FirzGerRaLp.* These observations 
Were made by measuring the evaporation from a large 
vessel filled with water and immersed in the reservoir. 
A raft was floated in the reservoir center for the pur- 
pose of making the observations. Mr. FrrzGERaLp 
concludes from his experi- 
mental work that there was 
no difference in the amount 
of evaporation from vessels 
in sunshineand shad«. The 
results of the work, a8 given 


tl 


DETERMINA 




















. . x © a 4 a= ia ~~ cle below, are for a different 
S\S(SIiSISISi Zi SB 215 2B veer from thatin which the 
mite t eke LLP olor Pes Signal Service observations 

Stations and Districts. tre iet ch Shel Bik to) ° were made, 

Sieg igziaqisislS'ei8idlizia Pe The mean annual evapora- 

. ——E acorns | aamsenn | cams ; i tion at the Ng wate ‘- 

i ae works reservoir. New York, 
pai 1.0) 1.2, 1.8) 2.6) 1.8) 3.3) 3.8 3.9, 3.4 3.0 2.5 1.4 29.7 quoted by Mr. FirzGERALp, 
Roston, Mass 1.2} 1.6, 2.2) 3.4) 3.1) 4.7) 4.4) 4.0 3.5) 2.7/2.2 1.4 S44 is 39.21 ins. The evapora- 

Middle Atlantic State. y ‘ tion at New York City Signal 
Albany 0.9 1.2 1.6 3.3) 3.9 4.5 5.0 4.7 3.2 3.0 2.1 14 B48 Service station, as found 
New York 1.8 1.4 2.0 3.4) 3.3 4.6 5.0 5.2 4.3 4.1 3.3 2.2 406 — here, is 40.6 ins. 

Philadelphia 1.6 2.1 2-5 4.4) 4.0 5.7 5.7 5.2 4.3 4.0 3.3 2.2 45.0 An extensive series of 
Atlantic City 1.2 1.6 1 os 4 1.8 3.6 2.9 3.3 2.4 1.8 1 = 1.5 22 evaporation experiments 
Baltimore 2.0) 2.2 2.8 5.1) 4.7 5.6 6.0 5.0 4.4 4.3 3.6 2.4 48.1 was made at Milwaukee in 
Lynchburg . 2.6 2.7 34 5.2) 4.5 5.6 4.7 43 3.3 3 2.6 45.5 1852, 1863 and 1864, from April 

‘South Atlantic States. ae i ns to Octoher. They are given 
Wilmington 2 w-¢ 3.3) 3.3 4.5 4.3 3.1 3.9 3.4 2.8 2.7 B84 in detail for each day in the 
Charleston 2 3.5 3.7) 3.9 4 4 4.5 4.8 4.2 4.0: 3.2 23.5: 43.7 Report of the Chief of Engi 
Columbia ~ 2.6 4.8/4.3 5.4 4.2 3.8 4.2 3.4 3.6 24 & neers for 1867, The results 
Augusta 3 3.4 5.3) 4.8 5 0 4.8 4.5 5.1 4.1 3.6 3.1 4 jor the months are given 
Jacksonville 2. 3.8 4.3 4.6 9.3 5.0 4.7 3.8 3.6 3.0 2.1 45.3 below with the evaporations 
Key West ; 3 3.8 4.5 4.4 4.8 5.1 5.1 4.7 4.3 3.8 3.6 51.6 alongside of them as ob- 

Eastern Gulf States. a g me eg id al 4 } oa served at Chicago by means 
Atianta : 2 2.6 4.0 6.2) 4.7, 5.0 2° 47 5.8 4 64 22.5 515 of the Piche evaporometer 
Pensacola 2-9 2.8 4.1 4.0) 4.3, 4.6 5.0 5.4 5.2 4.5 3.6 2.4 48.8 in isss. The Milwaukee ob- 
Montgomery . 3.5, 3.3) 5.1) 6.5) 5.9 5.8, 4.3 4.5 5.7 4.6 4.3 3.1 56.6 servations were made_ by 
New Orleans 2.8 2.8 4.1 3.8 4.2 4.1 €.1 4.3 4.446 3.7 2.5 454 we'ghings of a large sballow 

Western Gulf States. 2 : ; oe ~ vessel tilled with water and 
Shreveport...... . . 1.6) 2.1) 3-0) 4.8) 4.9 4.2 4.9 5.2 5.0 4.1 5.6 set up inside a thermometer 
Little Rock S23) 2.5) So) on) 4-8) 0.0 5&6 39) 68 68 7 Shelter. ‘The in -omplete ob- 
Galveston : . 1.6 2.8 3.2 2.9) 4.3) 425.3 5.2 5.2 4.7 46.0) servations, twenty-six days, 
San Antonio 2.4, 3.3 4.1 3.8) 4.0 4.5, 6.6 5.8 5.2 5.4 we. twenty-seven days, ete., are 

Ohio Valley and Tennessee. eR r 4 = , probably due to loss of the 
Chattanooga. 2.0 3.3 3.3 5.3) 3, 9-0 5.4 4.0 3.9 1.9 464 ob:-ervat'ons caused by rain 
Memphis. 2.1 2.3 3.1 5.9 5 5.45.5 4.2 4.1 2.4 WO 
Louisville ‘ 1,7) 2.1! 2.8; 5.6) 5. t-4 6.4 4.9 3.8 2.1 54.8 As regards the accuracy 
Indianapolis 1.3! 1.4! 2.2) 4.6) 4. 6.9 5.24.1 3.1 1.6 48.6 with whieh the figures for 
Cincinnati ....- 1.8 1.8 2.6 4.9) 5. 6.6; 6.1) 4.7| 3.3) 2.1) 92.0 evaporation given in Table 
Pittsburg ‘ ‘ 1.4, 1.9 2.2 3.8) 4, 5.6.4.9 3.4 2.8 2.3 4.5 IIl. represent the actual 

Lower Lake Region. evaporation from ponds, 
Buffalo ‘ 0.8) 1.1 1.3; 2.2) 3.3) 3.9 5.2, 3.9) 2.8 1.9 rivers and Jakes, the follow- 
Cleveland Soke sta wel ol : 114 7 28 3.3 4.4 4.9| 3.8) 3.4) 2.4 ing may be remarked. 

r . es c 914 5 3.5 3.8 4.6 6.4 3.7 3.4 24 7m 
Dotrott shia . sees} 0-8} 1.1) 1.6) 3.0) 4.1) 4.8 5.2. 3.4 2.8 2.0 The effect of the high ex- 

Upper Lake Region. posure of the shelters is to 
Alpena.... | ipa: f 0.7) 0.6 0.9) 1.6) 2.1) 3.6, 3.8 3.7 2.8 2.2 1.5 make the filzures too great, 
Grand Haven.... 0.5) 0.7 1.3) 2.6) 3.1) 3.8) 4.7) 3.8) 2.7) 2.6) 1.7 the wind action being far 
Marquette.... ; ; 0.8) 0.8 0.9 1.7) 2.4 3.3) 3.4 3.3 3.1 2.2) 1.3 greater at the height of the 
Chicago vi iis . .| 1.0) 1.2) 1-8] 3.2) 3.3) 4.8) 5.4) 5.3) 4.1) 3.2) 2.3 ; shelters than the level of the 
Milwaukee..... 0.5) 1.0; 1°1) 2.4) 2.6) 3.8) 4.8 3.7) 3.4) 2.91 1.9 6.9 20.0 ground. The evaporat on 
Duluth : 0.5 0.5) 0 6 1.5) 274) 2.5) 3.9 3.4. 3.0 2.5 1.2 1.0 23.0 taking place from a smaii 

Extreme Northwest. | paper disk, as in the results 
Saint Vincent...... am 0.3) 0.3) 0.5) 1.8! 3.8) 3.9) 3.1 2.6) 2.6 2.0.0.9 0.3 2.1 obtained with the Piche in 
Bismarck...... .. . 0.4) 0.6) 0.6) 3.0) 4.3) 4-1) 5.6 4.2 4.0 2.6.1.2 0.4 BLO strument have atendency to 
Fort Totten. 0.2, 0.3, 0.4 2.2) 4.6 3.8 4.2) 3.7 3.7 2.31.4 0.4 272 be too small, as the deter- 

Upper Mississippi Valley. | minining temperature of 
St. paul fare a adng tovdek. es 7 0.7; 2.2) 2.0] 2.8) 4-1) 5.0; 3.7) 2.8 24, 1.5 0.7 evaporation is that of a wet- 
Des Moines. .. . . 0.6; 1.0) 1.5; 3.7) 3.1) 4.2) 6.6) 4.7' 4.1 3.3 2.3 0.9 buib thermometer exposed 
St. Louis inwees .....| 2.3} 1.6) 2.5) 5.5) 4.7; 5.0) 7.5, 8.0, 5.9, 4.9 3.9 1.4 under similar circu m- 

Missouri Valley. \ ind stences In the ease of a 
Springfield, Mo : | 1.1) 1.7 2.4 5.0) 4.8 4.0/5.9 34 3.4 3.5 3.1 1.4 38.3 body of water the determin- 
Topeka ire ee .| 1.1) 1.2) 2.0, 4.0) 4.1) 4.1) 6.3) 3.5, 3.2 3.0 2.2 1.4 36.1 ing temperature of evupora- 
Omaha...... ae .. .e| 0.8) 1.5) 1.4) 4.4) 3.8 5.2) 6.2 5.2) 4.3 4.3 3.0 1.4 41.7 tion is nearly that of the 
WTR 24 acd ov 5 , 0.41.4 1.23.3 3.4) 4.4 4 3.7 29 30 2.2 O08 310 average temperature of the 

Northern slope. | era air. In tbe sunshine it is 
Fort Assiniboine ..... _ 0.8 1.2) 1 2] 3.8; 4.1) 4.2? 6.8) 5.5) 4.8) 3.5, 2.5 1 39.5 far above the air tempera- 
Helena, Mont.......... .... 1.1 3.6 2.1/6.1 4.3 55 7.2.7.7 64 43 3.0 21 Sb4 ture if the case of shallow 
Cheyemne................ ...| 3-3 5.7, 4.0) 8.2) 5.2104 8.0 7.7 86 5.8 6.1 3.5) 165 water. The results are prob- 
North Platte. ... .........| 0.8 1.8 1.8) 5.4) 3.9 6.9 6.0 4.8 3.7 2.8 2.3 1.1) 413 ably within 20 per cent. of 

Middle slope. 8.01 3.8: 4.11 6.71 6.6, 4.8 6.7| 7.21 08 4.6 4213.0) OO the truth. 

% ~ i eo. De , « iim ’ ~ wt te . . 
Goseuade a. t 28 3735/76 88105 8385 6 149 42 3.1 69.0 In conclusion it must be 
Pike’s Peak........... _., | 2-2) 1.8) 1.8) 2.1) 1.8) 1.9: 3.0) 4.0 3.0) 2.3, 2.8 1.0) 2.8 stated that these figures 

Southern slope. only represent possibilities 
Abilene, Kan. ec.) 1.8) 1.7) 8.1) 4.2.5.0 5.8 9.5) 7.5 6.2 4.5 3.4 1.7 544 | Of evaporation and not ac- 
Wet Piet. .....os.ce«s, 5.4 5.7 6.7 8.511.012.011.4 9.0 5.9 5.2 5.7 4.9 96.4 tual evaporation over the 
Fort Stanton i “*"") 3.9 3.9) 5.2) 7.3) 9.510.9 9.4)11.6 3.9 4.0 3.6 3.8 76.0 ee Feria teneete 
EiPuso Tee. ede 4.0, 3.9) 6.0) 8.4/10.7 13.6) 9.4) 7.7, 5.6 5.2 4.6 2.9 82.0 prepared for the various 
Santa Fé, N. M. ...... ...., 8-0) 3.4) 4.2) 6.8, 8.812.9 9.2) 9.8 6.6 6.7 5.7 2.7, 79.8 parts of the country which 
Yuma, Ariz............ ......, 44 5.2, 6.6) 9.6) 9.612.611.0)10.2 8.2 8.25.5 4.6 9.7 would represent the oppor- 

Middle plateau, : tunities of evaporation 
Salt Lake City..... e.-.| 1-8 2.7) 3.6) 7.2) 6.9) 8.9 9.2}10.7, 9.6 6.5 5.0 2.3 74.4 which depend on the rela 

Northern plateau. | tive amount of land and 
Roisé City... ..... at 1.6) 2.5) 3.8, 6.1) 6.5 6.6.10.0, 9.2 7.4 5.2 3.2 1.8 63.9 water surface and on the 
Spokane Fails Co. | OT 1.7) 2.7) 4.4) 5.4 4.4 7.7/6.4 3.8 2.5 1.7 14 42.8 | wetness or dryness of soil 
Walla Walla...............°"7| 1-1) 2.9} 3.6) 6.2) 7.7 5.7) 9.9) 7.9, 5.1 3.4, 1.8 2.4) 57.7 and the amount and cbar- 

North Pacifie coast. acter of vegetation, the 
Olympia ee aes” _ | 1.8 1.2) 1.8) 2.5) 4.1) 3.8 3.2) 8.1 2.4 1.5 1.5 1.1 2.8 — of the two sets of 
Astoria....... Ol os") Lb 1.0) 1.6) 2.1, 8.0 2.7 3.0) 2.9 2.6, 2.31.8 12 23 gures would be the absolute 
Portland. ......... "| 0.9 1.1 2.4 3.4 5.0 3.2 5.4, 4.2 3.4 2.71.8 1.2 347 evaporation. 

Middle Pacific coast. ; Bt ot LE a 7 5 as [We give only a few of the 
Sacramento ....... 1.8 3.1) 3.7) 4.3 4.2 5.6 5.9 5.6 6.5 7.3 3.9 2 ‘43 stations reported in the fol- 
San Francisco..... .. 2.7 2.7 3.3) 3.1 2.8 3.1 2.42.5 335.0 28 3.0 36. lowing Table IIL.) 

. > | 
prose cat: }18 283054 e0 70 cis teers 22 68 ————— 
San Diego ST) 29 2.7) 2.5 2.7 3.3 2.8 3.25383 2943 3.2 37 5 *Transactions of the Amer- 
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Coming Technical Meetings. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
meeting, Jan.7. Secy.. Geo. L. Wilson, City Hall. 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ing, J.n.7. Seoy., Kenneth Allen, Y.M.C. A. Building. 


THe progress of time again enables us to 
wish each and all of our readers a happy and 
prosperous New Year; which we think, on the 
whole, most of them may hopefully expect; 
and to thank them for the interest and appre- 
ciation which they have shown in our efforts 
to produce at last in this country a worthy 
organ of the engineering profession. They 
will, we are sure, be glad to know, and as 
quasi partners in the enterprise they have a 
certain right to know, that their generous sup- 
port has caused an increase of no less than 39 
(38.89) per cent. in the regular circulation of 
ENGINEERING News within the calendar year 
1888, against 28 (28.12) per cent. in 1887 and 19 
(18 62) per cent. in 1886, a total increase of 113 
(112.64) per cent, within three years, starting 
from a circulation which was then fairly large 
for a journal of this class, and just 67.4 per 
cent. of the then largest technical circulation 
in the United States. Warned by past exper- 
ience, we make with this issue a still further 
increase of 14 per cent., (82 per cent. of all we 
had three years ago,) to be stowed away pro 
tem. in back numbers,to provide for a demand 
which we have learned to expect. 

Nothing like such an increase has ever been 
known in the United States or elsewhere, we 
are safe in saying. We do not often talk 
about ourselves, but we make an exception of 
an occasional New Year's day; and it is with 
just pride that we add that this result has 
come about without resort to any of the usual 
devices for galvanizing moribund journals in- 
to life; without traveling canvassers; without 
giving asingle new subscriber a cent of dis- 
count or other inducement; (except to a few 
unsolicited clubs) and without the personal 
solicitation of any one to become a subscriber 
unless by our other subscribers and friends. 

We will only add that, ENGINEERING News 
will enlarge in its next and all succeeding 
issues to 22 pages,and shortly after (as soon as 
we can complete arrangements to properly 
fill the space) to 24 pages, which is 50 per cent. 
more than is published by any other tech- 
nical journal in this country and as many as 
are published by any such journalin the world. 
No one has asked us to do this, and it costs 
us money, but if we can stand it we presume 
our readers can, since it costs them nothing. 
The best promise in regard to the additional 
matter which will fill the additional pages will 
be fulfillment; and therefore, we will only end 
as we began by wishing all our readers a 
Happy New Yearand any of them. 
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Ovr esteemed Chicago contemporary, the 
Railway Age, publishes a summary ot railway 
construction for 1888 which does more credit 
to its enterprise in grouping together as “‘ new 
railway construction”’ every road on which two 
parallel tracks were laid for wheeled vehicles 
to run over, than to its care in determining 
what was and what was not a railway in the 
now accepted technical sense of a permanent 
line which is a common carrier of both freight 
and passengers by regular trains, thus exclud- 
ing logging roads and the like on the one 
hand, and motor lines, and certain so called 
“junction ’”’ lines on the other, the last 
are generally either mere switches or for pas- 
senger traffic only. Possibly our contemporary 
was led to be careless in respect to the lines it 
included, by a desire to approach more closely 
to its rather hasty prediction made early in 
the year that the construction of 1888 was 
likely to be 10,000 miles or over; but at any 
rate it publishes a summary showing 365 lines 
aggregating 7,120 miles, instead of 286 lines 
aggregating 6.430. Our contemporary does 
not publish a detailed list, as we do, and there- 
fore we cannot determine to what extent the 
difference may be genuine, but that the bulk 
of it is due to the inclusion of lines of the class 
above noted, which are not railways at all in 
the technical sense, becomes at once apparent 
on cursory examination, Thus in the State of 
Michigan, in which a sporadic crop of logging 
roads is a feature of each succeeding season, 
and in which, by a singular coincidence,there 
is the greatest discrepancy between their 
record and our own, they report 23 lines ag- 
gregating 347 miles, while we report only 7 
lines aggregating 245 miles, a difference of 16 
lines and 192 miles. We are able to trace the 
cause of a large part of this difference, 
and to state that it is due almost wholly to 
improperly included mileage. 


In another part of the same issue of the 4qe, 
the Michigan Central system is credited with 
**63} miles of which 60 miles were in Michi- 
gan.’’ As reported to us by Chief Engineer 
Hawks, 56 miles of this consisted of ‘exten- 
sions and branches for freight’’, and that 
mileage was therefore omitted from our list, 
as it should have been from the Age’s. 

There remains an aggregate of only 46 miles 
to distribute among 15 lines, and we count up 
as much mileage as that of the ambiguous 
class referred to. Inasimilar way we might 
include a second road of 20} miles of similar 
(lumbering) mileage in Pennsylvania and New 
York ont of a total difference of 39 miles, and 
similarly likewise the ge credits the Denver 
& Rio Grande system with 23 42 miles in Colo- 
rado, while Chief Engineer R. E. Briaas re- 
ported tous that all but one short branch 2 3-10 
miles in length were coal or lumber branches, 
leaving a difference of 24 miles built on 7 lines. 
or 3+ miles each, probably motor lines and 
sidings. 

On the other hand, we find that we have re- 
ported for Florida 49 miles more than the Age, 
on 4 different lines, 10 miles more in Alabama, 
16 in Arkansas (and we have since learned of 
18 miles more) and like excesses in other 
States, practically all of which we think is 
genuine. We are quite ready to concede in 
turn that the Age record may have equally 
legitimate grounds for some excess over our 
own in some of the other States. All such 
early statistics are subject to revision; but we 
object to a reckless fashion of including some 
hundreds of miles o? alleged construction in 
a record which purports to give only the in- 
crease of raileays in this country, or lines 
which run regular trains for the transporta- 
tion of freight and passengers. The Age is not 
doing itselfor the public any good by; such 
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previousness, which has a decided tendency to 
mislead. 


Since our last week’s issue was published, 
Chief Engineer A. L. Stannarp of the Daven- 
port, lowa & Dakota,writes us that track has 
just been laid on this new rvad from Daven- 
port northwest to a connection with the Bur, 
lington Cedar Rapids & North Ry., in Cedar 
county, a distance of 31 miles. It should per- 
haps be stated also that two or three motor 
lines have been built in the State for suburban 
passenger traffic cnly, which are not included 
in our statistics, Such roads as these have 
not thus far been meddled with by the Iowa 
legislators, and the Davenport road, if we aro 
rightly informed, has been built thus far prin. 
cipally by township subsidies and small sub- 
scriptions by Davenport men. The fact to 
which attention has frequently been called, 
that anti-railway legislation puts a check cn 
railway extension, is no less conspicuous be- 
cause of this trifling construction. 


Tue American Society of Civil Engineers 
might well learn a lesson from the Engineer’s 
Club of Philadelphia (as from many other 
such societies) in regard to the proper manner 
of nominating and electing its officers. The 
club’s ballot for officers, just received, is for 
the election of a President, Vice-President, 
Secretary and Treasurer, and five directors. 
Two names of candidates for President and 
seven names of candidates for Directors are 
printed on the ballot (but not in alphabetical 
order, as they should be) with the following 
directions ia regard to this surplus of names: 

* Draw a distinct line across the names of all candidates 
except those for whom you desire to vote. That your 
vote, in this case, may be regular, you should, at least, 
cross off one candidate for President and two candidates 
for Director.” 

This form insures a real election; a real 
choice by the membership, and consequently 
a real interest in theelection. The Institution 
of Civil Engineers elects annually a President, 
4 Vice-Presidents and 15 Directors, 24 names 
being put in nomination for the latter office, 
at least 9 of which must be struck off by the 
voter to have the ballot counted. Such a pro- 
vision works wellin another way by throwing 
out completely the votes of those who do not 
take interest enough in the matter to prepare 
their ballots correctly. The Am. Soe. C, E. 
system simply lays betore the yoter a cut-and- 
dried ballot, which he may vote or not as 
he pleases without any chance of his vote hav- 
ing any effect either way unless there is an op- 
position ticket in the field; and it provides no 
really adequate and proper channel for put- 
ting such a ticket in the tield, as the existence 
of an anonymous opposition ticket this year 
illustrates. We have every reason to believe 
that that ticket is really supported and put 
forth by a group of members amply sufficient 
in numbers to warrant the putting forth of an 
opposition ticket if they so desired, and it is 
possible, in fact, that this opposition ticket 
was Officially issued by the society under the 


following clause of the By-Laws: 

SECTION 24,-5th, Any five members, not officers of the 
Society, may present to the Board of Direction, on or 
before Dec. 1, a list of names proposed by them for 
officers which list or lista shall alao be issued for ballot.” 


But whether so officially issued or not, the 
manner in which it is issued, without the 
slightest mark to indicate its origin, or that it 
was not the ‘“‘regular”’ ticket, is certainly ob- 
jectionable; for the reason that there is noth- 
ing to prevent a single member issuing a set 
of ballots anonymously, before or after the 
issuance of the regular ballot, and so de- 
ceiving many; but under the present system 
of nominating and electing Offivers the is- 
suance of an opposition ticket has such an ex- 
ceedingly unpleasant semblance to a personal 
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attack upon candidates that we do not wonder 
that members shrink from it, even though 
their opposition springs from the purest 
motives. Properly speaking, it is no reflection 
on a candidate that we prefer some other man 
to him; but when the whole machinery of 
election is so organized that the expression 
of such choice is not supposed to be normally 
necessary nor desirable, the exceptional pro- 
posal of a new candidate becomes something 
very personal indeed. 

The true remedy is to make and complete 
the nominations at the Annual Convention, 
which is the best possible *‘ nominating com- 
mittee’, and affords a good chance to do, 
whatis now not done, ‘feel the pulse of the 
Society. *’ It should then be provided that 
there shall be at least a specified number of 
extra names nominated, some of which must 
be stricken out; so as to require some positive 
act of choice by the voter to have his ballot 
count. 

Perhaps the best means of securing these 
extra names, which would secure likewise 
another highly desirable end, would be to 
make all the old officers candidates ex officio, 
and then provide for the nomination of an- 
other complete list, the two to be printed to- 
gether in alphabetical order without distine- 


tion. Thus the old officers would have a cer- 
tain advantage, which they ought to have, 


from being known to many as such. It would 
be only by a distinct choice of the Society 
that they would be tucned out of office or kept 
in; instead of the decision resting on the 
whim of two or three men. It is also worthy 
of consideration whether the principle of 
cumulative voting could not be introduced to 
advantage, entitling a man, if there were 15 
directors,to cast 15 votes for whom he pleased, 
either for 1, 2, 3,5, 10 or 15 different persons. 
This would provide effectually for the repre- 
sentation of minorities, which will become in- 
creasingly important as the Society grows 
larger, and would enable members who only 
happen to know 6or 8or10o0f the nominees 
to vote intelligently, without being compelled 
to strike out at random names which meant 
nothing to them. The system is in successful 
use in a large number of societies,as also inthe 
geueral electoral system of Enyiand, where it 
is a standard petition to ‘‘ plump for Smith ”’, 
meaning to give Smith all of the votes at the 
voter’s disposal, instead of dividing them 
among others. Abstractly this is much the 
fairer system. The objection to it for general 
use is thatit requires a certain intelligence 
in the voter, This objection would not apply 
to a body like the Am. Soe. C. E. 





but the manner of nominating and electing 
is only one of several defects in the Constitu- 
tion of the Am. Soc. C. E., which imperatively 
demand remedy if the Society is to prosper. 

‘That long suffering instrument has been 
patched and re-patched out of all semblance 
to its former self, and is in many parts need- 
lessly verbuse and obscure, as well as inade- 
quate in its substance. Pressing necessities, 
besides those outlined,are to enlarge the Board 
of Direction ; to distinguish between its vitally 
important and merely routine duties : to reduce 
the number of meetiugs of the full Board, at 
which the general policy of the Society is fixed, 
to 3 or 4 per year (or perhaps only two, at the 
Convention and Annual Meeting) so that its 
general policy and the distribution of its ex- 
penditures may be fixed by a body truly rep- 
resenting all sections and opinions; relega- 
ting the routine duties, like action on applica- 
tions, to a Committee of the whole with a less 
numberasaquorum. Another needed change 
is to take the two permanent executive officers, 
the Secretary and Treasurer, from the Board 
of Direction, and make them electable by that 
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Board, whose officers they are, instead of by 
the whole Society. It appears to us likewise 
that it would be highly desirable to provide 
that only Directors or ex-Directors should be 
eligible for Vice-President, and only Vice- 
Presidents or ex-Vice Presidents be eligible 
for President for several reasons which we 
will not go into. When to this is added 
the need for some revision of the grades of 
membership and qualitications therefor, and 
some recognition of the existence of other en- 
gineering centers than New York by “resident 
membership” provisions in regard tothem also 
under certain conditions,the necessity is appar- 
ent for some such motion as we understand 
some western members propose to offer shortly 
for the appointment of a committee to revise 
and recodify the whole constitution. If the pres- 
ent concest, which certainly has its unpleas- 
ant features, shall emphasize the necessity of 
some such action, it will not have been in 
vain. 


WE reproduce in this issue with cordial ap- 
proval a brief paper by Mr. Emite Low on 
**Maps for Railway Surveys ” 

It outlines beyond question the best method 
of making railway maps, on sheets 
matched together by X X marks, and not on 
continuous rolls of paper or tracing cloth. If 
desired as u matter of record, continuous trac- 
ings may be made from these sheets as easily 
as from a rolled map, in fact much more eas- 
ily: but for all working purposes, and for per- 
manent preservation,the detached flat sheets 
are infinitely preferable. They fit ina small 
box, which is always the same size, and maps 
of thousands of miles of surveys may be stored 
away in a small pile of boxes. The sheets are 
always clean, and they are always flat and fit 
for work, if it be ten years after they were 
made; while their original construction is 
made greatly easier. Precisely the same argu- 
ments apply in favor of making all other large 
scale maps, as of cities or water-works, in the 
same way. In no case is anything lost, while 
as a rule much is gained. The large single 
scale maps are not only laborious to construct, 
but as arule soon become entirely unservice- 
able from dust and ‘“ permanent set ’ in a 
curve. 

The only exception we should take to the 
method outlined in Mr. Low’s paper, is that 
it is questionable if it is worth taking much 
trouble to ‘‘orient’’ the sheets when a Very 
crooked line is to be plotted. Certainly, no 
trouble at all should be taken to make the 
edges of the sheets precisely north and south. 
If they are nearly that, it is quite enough; and 
if, occasionally, an extra sheet can be saved 
by swinging one of them a little out of diree- 
tiun, it should be done. But with this excep- 
tion and under these conditions, we believe itis 
advautageous on the whole to make a practice 
of orienting the sheets. 

—_—,-——— ae — 
Locomotive Engine Resistance. 

We reprint in another column an editorial 
from The Engineer continuing a discussion 
which has now run through several issues of 
that journal and of this, with some mutual 
profit, we trust, and in regard to which we can 
cordially echo its words that “‘ like ourselves, 
our contemporary appears to be actusted by a 
desire to arrive at the truth, and not toachieve 
a barren dialectical success.”’ Otherwise, 
such discussions are absolutely profitless, both 
to the reader who reads ard the journal which 
publishes them. It is not likely that from 


loose 


the existing stock of information the absolute 
truth can be determined; but by a process of 
elimination a few fundamental facts can he 
devermined, quite enough, we imagine, to in- 
dicate the general laws which govern train 
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resistance with greater precision than has yet 
been done. or thin was possible ten years azo, 
and if we mistake not, with some important 
practical morals therefrom. 

Our contemporary is now, we think, well sat 
isfled that our original contention was true, 
that at high speeds (say 55 miles per hour) 
something like 50 to 60 per cent. of the indi 
caied horse-power of the locomotive is dissi 
pated, somewhere and somehow, within the lo 
of the ten 
der. There are contravening evidences like the 
test of Mr. Stroup.tey before referred to,which 
showed little or no power consumed within the 


comotive itself,and never goes back 


engine; but the sources oferror can ip that and 
most cases be explained without undue reflee 
tion on the technical competency of the observ 
ers, and the burden of evidence is overwhelm 
ingly in favor of the position above stated, 7 
Engineer, indeed, does not expressly admit that 
the percentage of high-speed engine resistance 
is as great as above stated, but it impliedly 
does so Dy endeavoring to explain how it may 
arise in a new way and by no where disputing 
it; and althoughit no doubt findsit, as we did, 
an embarrassing fact to admit for the reason 
that it is very difficult to explain how so great 
a dissipation of energy arises, yet we judge it 
to be a fact which must in candor be admitted 
by every one competent to weigh 
when he the evidence 

This we could properly claim at the date of 
our last article to whieh The Engineer replies ; 
but since then we have had very strong con 
firmatory evidence in tests on the Chicago, 
Burlington & Quiney Railroad under the di 
rection of Mr. Goprrry W. Ruopes, Superin 
tendent of Motive Power, recorded in tull in 
our issues of Nov. 17, 28 We regret to 
observe that these tests have not beeu as yet 
published in they on the 
whole the complete and satisfactory 
single series of tests on this subject known to 
us. ‘The main facta of these tests, which all of 
our readers may not have fully in mind 
as follows: 

It was indicated in the clearest manner that 
the per cent, of the engine resistance in the 
total resistance (See ‘Table D, p. 410) was ex- 
pressed approximately by the formula 


evide nee 
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England, as 
most 


are 


were 


Per cent. 18 + .01 v?, 


nearly, as an average between Mogul and 
American engines, 18 per cent. being consumed 
by the engine at slow speeds, and the amount 
increasing to 43 per cent. (exact average 45.2) 
at 50 miles per hour. This amount varied be- 
tween a minimum of 30 and a waximum of 57 
per cent. at 50 miles per hour, but at other 
speeds the fluctuation was less, and the main 
part of it seemed to be due to difference in the 
type of engine, the 6driver Moguls showing 


much Jess proportion of engine resistance 
than the American. This was for a train 


weighing 492 tons, 77 tons of which was evgine 
and tender. Th3 evidence that the resistance 
of the cars only at 50 miles per hour was 
about 12 lbs.per ton in all winds and weathers 
except a side wind (when it was 4 or 5 ibs. per 
ton more) was if anything still clearer: and 
taking this in connection with the known fact 
that at low speeds the resistance of such curs 
is about 6 lbs. per ton. we obtained the two 
following tables, which will bear repetition. 
showing that the equation of total resistance 
per ton, engine and cars together, which is of 
the form Refvit+e 

and comes nearest to the observed facts is: 


R = .006 v? + 5.5 
which is almost identical wita D. K, Crark’s 
original formula of 
v? 
R= —— + 8 
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when reduced to its equivalent for tons of 
2,000 lbs., used throughout this article, viz. 
R= .00552 v* + 7,14 

The degree of the agreement of both these 
formule with the results of the CB. & q, tests 
shown in Table BE is shown in the accompany- 
ing Table F, and certainly is very close; thus 
voing far to prove that the original tests on 
which D. K. Crark’s formula was based like- 
wise showed engine resistance corresponding 
to those above stated, 
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When to this new evidence is added that 
which we have heretofore detailed, and on 
which alone The Engineer’s discussion in an- 
other column is based, the case becomes al 
most unassailable thatatthese high speeds the 
proportion of engine resistance is something 
like that stated, and it remains to explain how 
it arises, 

To explain these great aggregates of resis- 
tance The Engineer is driven to suggest an en- 
tirely new source of velocity resistance, in the 
following words; which we must confess we 
considered at first with great misgivings, as a 
rather startling innovation; but on further 
consideration we believe it is entitled to great 
weight. It at least serves to explain some 
very puzzling and anomalous tacts, and we are 
foreed to the conclusion thatin its substance 
itis atrue hypothesis 


‘IL seems to be clear that only one source of resist- 
ance remains unexploined, and that isthe road. Ona 
perfectly smoooth, stiff, and level rail the rolling fric- 
tion is extremely smalland i! is quite possible our con- 
temporary is approximately right in asserting that the 
resistance atthe tail end of a train does not greatly 
augment with the speed. Let us consider, however, 
what the locomotive has to do. As the very best road 
is yielding, the engine has to continuously run up hill. 
It has to push down and consolidate the road for the 
vehicles following it, and it has been specially claimed 
for the bogie by American engineers that it isa “track 
setter’, It will be readily understood that the rail has 
to be benta little and pushed down into the sleeper, and 
the sleeper has to be pushed down into the ballast, and 
all represents work, The train bas not this work to do, 
especially at high speeds, to anything like the same ex- 
teat, because the rail has not time to spring up again 
ulter the passa. e of the engine. There is a certain 
analogy here between the action ofa ship and atrain. 
The bows of the ship have to push the water out of the 
way. The middle body follows without offering any 
resistance save skin friction. The locomotive does 
that vertically—in a sense—whichb a Ship does horiz n- 
tally in another sense, avd the train flls the part of the 
widdle body of the ship, and it is not impossible that 
asthe rail rises behind the last vehicle, that may be 
said to be always running down, just as the locomotive 
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is alwaysrunning up bill, and its resistance will be 
proportionately diminished. 

“This explanation must be taken for what it is worth, 
but we sre unable to see where it fails. If itis true, 
then the difference between the total power exerted by 
the enetne and that transmitted tothe train will de- 
pend on the quality in respect to et fness of the road, 
and thie wil explain why it is that vert.cal stiffaces or 
res ptance to deflation is a characteri-tie so highly 
prized by Enclish railway engineers, It alo follows 
thatinall probability the road on whieh Mr, DupLey’s 
experiments were made Was a weak one, and conse 
quently it must not be assumed that becuuse tie ongines 
and tender used up 65.61 per cent, of the total indicated 
horse- power, that anything like this proportion must 
Ot nocessily always be lost when the speed reaches 
50 milesan hour, That a large proportion is expended 
we do not fora moment dispute, Concerning what our 
contemporary has written of Mr, STROUDLEY's paper. 
We nay suythat hs seems to have wisunderstood Mr, 
STROUDLEY, Who speaks of the gross Weight moved in- 
cluding the engine,” 


We must take issue with the last statement, 
Mr. Srroupiey’s paper showed by indicator 
tests the engine work and by dynamometer 
tests the work done behind the train which 
was almost exactly 100 per cent, of the 
indicated engine work, BKutthe two records 
were taken on different days, and their 
entirely inadmissible indications are otherwise 
susceptible of partial explanation, 

Likewise,it is unfortunate tor The Engineer's 
theory that the road on which Mr, Dup.Lry’s 
experiments were made, which it thinks was 
“in all probability a weak one’’, was the main 
line of the New York Central & Hudson River 
Railroad,u line unsurpassed either in tratile or 
superstructure by, any line in England, — Its 
track is not'sand-papered”’ as much as orn some 
other lines por perhap# as much as it ought to 
be, but in all the essentials it is exceedingly 
good, Nearly as much might be said tor the 
track of the C, B. & Q. on which Mr, Ruoprs’ 
tests were made, ‘That part of this great sys- 
temon whichthe tests were made has in all 
essentials first class track, probably consider- 
ably above the average of all England, al- 
though below the highest mark either there 
or here, [tis a fact which our English triends 
do not always adequately realize that con- 
ditions are not exactly the same here as they 
were 20 years ago, and that,while we still have 
a good deal of poor track in our 158,000 miles, 
the best 20,000 of this is in all res; ects as good 
track as the best 20,000 in England, and a few 
hundred miles of it a shade better than any 
in Kogland, 

Again, while there is undoubtedly a yielding 
of the track under a train, which consumes 
power, there are strong apparent reasons why 
this should not increase with speed. It seems 
quite as plausible a priori that it should de- 
crease with speed, for the reason that the 


track has less time to sink under the load, and 


to increase the depression from out of which 
the drivers and all sueceeding wheels are con- 
tinuously climbing; in like manner it is 
safer to skate oyer thin ice rapidly than 
slowly. It does not have time to sink dan- 
gerously. 

Again,the parallel with the action of a ship’s 
bows is open tocertain evident objections. We 
know precisely why a steamer’s resistance 
should increase very rapidly with speed. An 
immense mass of water is to be displaced at 
each side, not exactly by piling it up, but by 
imparting to it a considerable lateral velocity 
which will just suffice to relieve the hull amid- 
shipsof pressure and enable the returning wave 
to strike the slanting stern and give back to it 
aguin most of the energy surrendered at the 
bow. ‘The velocity thus communicated to the 
water must necessarily vary about as the speed 
of the vessel, to have the reflex wave strike 
the same part of the hull, and hence the 
energy communicated to give this velocity 
should properly vary about asthe square of 
the speed. There being acertain waste in the 
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process, which (with skin friction) represents 
the net work done, the propelling force jy 
pounds might naturally be expected to vary 
nearly as the square of the speed, and hence 
the horse-power as the cube of the speed, 
which experiment shows tu be the case. 

But on a railway we have no such heayy 
masses to absorb a vast amount of energy }\ 
their inertia, and necessarily retain a part of 
it. ‘There is nothing to be done except to 
press down a comparatively light and more o; 
less elastic track to a solid bearing; and it j 
to be remembered that to the extent that it is 
elastic, an analogous aid ia given tothe motion 
ofeach wheel to that which a ship receives 
from the closing in of the waters about i: 
tapering stern; and except for which, as 7/, 
Engineer well points out, an enormous pro 
pulsive power would be demanded to obtain 
avery slow velocity, The track is certain), 
elastic, because it returns substantially to the 
same position from which it was depressed. 
and to the extent that it does so there is an 
elastic reaction behind the center of each 
wheel-bearing which tends to propel the whee! 
forward by approximately the same amount 
thatthe reaction in front tends to retard it 
At very low velocities these two forces will ap 
proximately balance each other, tending to 
give a very low resistance even on yielding 
track, and this result, we know, actually ob- 
tains, 

Tt has, however been acutely suggested in a 
discussion by Mr. Don J. Wuitremore before 
the American Society of Civil Engineers® that 
at the higher speeds this elastic compression 
is not equal on each side of the center of benr- 
ing, thus tending to nullify itself, but that 
there is a continuous wave of translation in 
front of the advancing wheel creating a very 
different elastic curve in’ front and behind, 
and tending to make the forward reaction 
much greater, and hence create a very consid 
erable velocity resistance apart from air resis 
tance. This hypothesis The Engineer now 
makes anew, and there is this strong fact in 
favor of its truth, which had not occurred to 
us until we began the preparation of this 
article, but which looks when fairly con 
sidered, like contirmation of a high character. 
The hypothesis not only explains high engine 
resisuance at speed but explains certain anom- 
alies in the gravity tests of rolling stock re 
sistance madeat Cleveland in 1878,t and which 
were then and still remain the only ones of 
their kind ever inade except some German 
ones to which we will not refer in detail in 
this issue, except to say that they were even 
more in need of a similar explanation, Those 
tests were accurately made, by the aid of deli 
cate electrical apparatus: the propelling force 
of gravity was known and constant, the result- 
ing velocities were determined with minute 
exactness, and there were no other doubtful 
elements to cause error; they may therefore, 
we are confident, be assumed to be absolutely 
reliable, within a margin of error of about 0.1 
lb, per ton, or say Ll to5 percent, They cov- 
ered trains of 1, 2,3 and 5 cars, loaded and 
empty, box and flat, all with a range in vel 
ocities of from 0 to 35 miles per hour. By com- 
parison of the observed resistances with the 
various kiuds of trains,it could be determined 
how much of the increase of resistance from 
velocity was due toair resistance, and how 
much to “oscillation and concussion” or 
some other like cause varying with weight and 
not bulk. For example,if a train of empty 
box cars was found to have a certain increase 
of velocity resistance, and the same train of 
box-cars, loaded a certain other rate of in- 
crease of velocity resistance, it was quite cer- 


* Trans. Am, Soc. C. E, Dec, 1884, p. 448. 
+ Trans. Am. Soc. ©. E,February, 1870. 
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tain that the difference was not due to a differ. 
ence in air resistance, because there could be 
none, the exposed bulk and surface being the 
same, and the added load internal and 
screened from the air. If then (to repeat 
omewhat of what we have said before) the 
whole velocity resistance were from air, the 
total in pounds for the train would remain 
constant, and the total in pounds per ton 
be very much less, On the other band, if the 
velocity resistance had nothing to do with air 
but cume from “ oscillation and concussion” 
or some other cause varying with weight and 
not bulk, we should expect the velocity resis- 
tance in pounds per ton to remain constant 
after loading the empty cars, and the total for 
the train to be increased pro rata with the 
weight. Finally, if the velocity resistance 
were partly from air and partly from some 
other cause, we should expect the velovity re- 
sistance to increase with weight but not in di- 
rect ratio, and the nearness with which it ap- 
proached to diregt ratio would indicate the 
relative importance of other causes than air 
resistance in the total velocity resistance, In 
like manner tests of box and flat cars and of 
trains of different length could be compared. 

They were thus compared throughout, and 
the results were unmistakable and uniform in 
accordance With the last supposition, About 
one-Urd only of the increased resistance from 
velocity of an ordinary train was found to be 
traccable to air resistance, and the remaining 
two-lhirds to some other cause which the 
maker of the tests (nor auy who have dis- 
cussed them) could not then or since explain, 
but which was assigned for lack of a better 
term to the vague cause “oscillation and con- 
cussion’, It is obvious, however, that it is 
extremely difficult to explain how any large 
amountof resistance can come from this cause, 
while it is certainly not diffleult to imagine 
that an unknown but very large increase of 
resistance might come from the piling up of 
an elastic wave, so to speak, in front of the 
wheels, at a steeper angle at high speeds, 
‘This cause, if it exists, would naturally vary 
with weight and not with bulk, and the hy- 
pothesis suffices to explain completely, there- 
fore,the anomalous results of these tests,made 
ouly with comparatively light cars, as it does 
equally well the stuull more anomalous results 
of engine resistance tests, which show an ag- 
gregate impossible to explain by air resis 
tance, as The Engineer well points out, yet 
seeming to certainly exist. 

Nevertheless, it is us yet but an hypothesis, 
and in default of further evidence it must re- 
main so; but itis an hypothesis with nothing 
about it repulsive to the reason, and which is 
supported by a large amount of independent 
evidence with all of which it agrees, and with 
none of which it is discordant. As respects 
any large velocity resistance from this cause, 
itis an entirely new hypothesis, and hence to 
be received with caution; but after having en- 
deavored for ten years without success to 
form some other rational theory to explain ob- 
served facts which have lately been accumula- 
ting, and this doing so perfectly if admitted, 
we accept it pro lem, as the true one, and we 
congratulate The Engineer on having suggested 
it. It would obviously leat to certain im- 
portant practical conclusions if admitted, and 
it demands further investigation. 

- a 


Railways in Victoria, 





The report of the Government railways in the col- 
ony of Victoria, Australia, for the year ending June 
50, 1888, shows that there were opened during the 
year, 137 miles, against the same in 1887 and 67 in 
1886. The total capital expended amounts to $141,. 
060,000 on which the net revenue result is 356 per 
cent. The debenture capital amounts to $127,430,000, 
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the debentures bearing from 4 to 6 per cent. inter 
est. The high ratio of expenditure to receipts, 63.61 
per cent,, is caused by the new mileage running 
through undeveloped districts. The gross earnings 
per train mile amounted to#L.45 against §1.47in 1887, 
and the expenses per train mile to #2 cts, against St 
cts. owing to extra compensation in the case of a 
serious accicent 

The total revenue for all the systems was #15,780,- 
45, an increase of $1,514,855; the total expenditure 
for all the systems was #8,765,005, an increase of 
$1,620,720. There were L{47'¢ miles of road open, 
and the train mileage was 9,082, 312; the traffic in 
011,304 passengers, 166,884 tons of live stock, 
and 3,307,158 tons of freight. 
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An*Early East River Suspension Bridge. 


Inan odd number of the Family Magazine, now 
before us and published by the late PARK BENJA 
MIN in ISS7, is a“ Plan for a Suspension Bridge 
across Kast River, at Blackwell's Island, N.Y.’ The 
full-page engraving illustrating this structureshows 
three openings or spuns of 700 ft. each, with the 
roadbed 120 ft. above high water; and while the pic’ 
ture isa picture simply, without details, in its get 5 
eral appearance the design would do credit to any 
builders of the present day 

According to the text of the Magazine article, the 
desigver of this structure was a Mr. R. Graves, and 
the following general dimensions are given :—Total 
distances from shore to shore across Blackwell's 
Island, 2108 ft., the bridge to bave three spans of 700 
ft. each between centers of end towers: the end 
towers to form abutments with arches; height of 
roud-bed above high-water, 120 ft.; height to top of 
towers, 178 ft.; width of bridge, 45 ft 

The suspension members for cach span were to be 
four lines of * malleatde iron chains or cables” 
from which the floor-system was to be suspended by 
iron rods; and on each side of the floor, and ex 
tending above ard below it, were deep iron lattice 
trusses. Mr, GRAVES estimated that this bridge 
could safely sustain a distributed load of 1200 tons; 
and that it would cost “ somewhere between”? 800, 
000 and #800,000 to build it. 

We do not now know who this Mr. GRAVEs was, 
but as he evidently contemplated the use of wire 
cables and had the Fribourg bridge (erected 1851-4) 
as a precedent, his project is an interesting item in 
the Imstory of suspension bridges in the United 
Statem This plan antedates CHARLES ELLET’s sus 
pension bridges, at Wheeling, Niagara and Phila 
delphia, by at least 10 years; and the RokEBLING 
railway bridge at Niageura, the first really impor 
tant suspension bridge in this country, was not 
built until 1854, 

: ce 
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Excessive Rainfalls. 


Norwich, Conn., Dec, 28, 1588, 
Eprron ENGINEERING NEWS: . 

In volume 1%, page 47, appears an interesting letter from 
the Chief Signal Officer, with extract from Novy. (1887) 
weather review on the subject of excessive rainfalls. The 
table therein given is not in all respects plain to me. The 
“rate per hour” in 12 cases seems to be the amount which 

ell in one hour, presumably in the heaviest part of the 
storm. In the remaining four cases it is made up pro- 
portionally from the amount falling in a much shorter 
time, presumably the full Jength of the shower. 

The “maximum rate atany time” is given in five cases 
the same as thé “rate per hour,” indicating, either that 
the rate was uniform for the whole time (in one case a 
full hour), or else that no note was taken of intermediate 
rates. Inall the other cases the maximum rate is given 
as greater than the rate per hour, which one would 
naturally expect to always be the case, 

It does not appear what minimum time was taken in 
fixing the maximum rate. For instance ;f, of an inch of 
rain falling in 6 minutes,if none fell in the precedirg 
nor succeeding nine minutes, would have little, if any, 
greater effect on a sewer, than if it had been 15 minutes 
in falling, in which latter case the maximum rate would 
have been 3.80 instead of 9.60. 

It is assumed that rates of less than l-in. per hour are 
not especially important, which would seem to be the 
case so far as sewers which carry all the storm-water are 
concerned. 

In cases when the sewage, and a small portion only of 
tbe storm-water,is carried to a distant outlet, the remain- 
ing storm-water being discharged through overtlow 
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channels into waters which should receive only a 
nominal amount of sewage, the frequency of smaller 
storms becomes of importance 

If sewers are arranged to overflow when the rainfall 
exceeds a certain rate, say by or inch per bour, it) be 
comes important to know approximately how often the 
overtiows are likely to be called into Use, as the waters at 
their outlets will not be as likely to be made offensive 
by an occasional, as by a frequent, overtiow 

Ithink further information on these points would be 
of general interest Yours respectfully, 

(. hb. CHANDLER 


An Effective Stop-Valve. 


CamMpnipagr, N. Y., Dee, 2, Ras 
EpiTroK ENGINEERING NEWS 


Saturday, December 2 


a terrific explosion occurred in 
Brown's Hotel at Eagle Uridge, N. Y., which wrecked 
the lower part of the building and injur d eight persons 
at least one of them fatally 

I passed through Eagle Jiridge on the 24th inst. and 
saw the wreck, and have inquired into the catise of the 
explosion. The building was warmed by a Henderson 
hot water heater which had only been in) operation 
about two weeks. The expansion tank only held about 
one gallon, and when the heater was running the tank 
would fill whenever the fire got very hot and would run 
over To avoid this, instead of putting in a largerex pan 
sion tank wa sTOr VALVE was placed on the pipe leading tothe 
erpansion tank, The consequence was that when a hotter 
fire than usual was built on the 22nd, it was a very cold 
day, there being no chance for eXpansion of the con 
tenta of the pipes, the heater exploded with the results 
mentioned, 

Putting in a stop valve and thus shutting off the ex. 
pansion tank was similar to tying down the sutety valve 
ona boiler, and of course gave similar results 

This would not condemn the Henderson heater, as it 
should work with only the pressure due to the head of 
water in the pipes, The man who put inthe stop valve 
is at fault. Yours truly, 

W.C. LAWLEY 


Lowry Pumps.-Correction. 


Norfolk & Western Rt, R. 
TAZEWELL, Va., Dec, 19, 1888 
EprIrorn ENGINEERING NEWS: 

Referring to your Table 16-B on page 475 of lust issue, I 
see you only ascribe one Lowry pump to Pennsylvania. 
To my certain knowledge there are 6 pumps of that kind 
alone inthe cityof Pittsburg déatthe New water-works cach 
ofa capacity of 20,000,000 walis., Lat the old works, perhaps 
now abandoned, and | (at least) on the south side; Monon 
gahela Water Co, There is also lin operation at the Al- 
legheny City, Pa.,water-works of 15,000,000 galls. capacity, 
I think. Yours truly, EMite Low, 


|The pumps mentioned by our correspondent were 
included among the ‘Miscellaneous’, the kind not 
having been reported to us; but with only 50,000,000 
instead of 80,000,000 capacity. The table should be 
corrected accordingly. Ep. ENG. NeEws.} 


The Proposed Passaic Water Supply. 


BrooKwiyn, N. Y., Dec, 23, 1288 
EpirorR EXGINEERING NEWS: 

Referring to an article in your journal of Dec, 2 on 
the proposed Passaic water supply for the lower part of 
New York, permit me to make a few remarks. 

While there can be no obstacles in an engineering point 
of view to the project, and the favorable opinion of such 
legal advisers as Messrs CLARENCE SEWARD and Roscor 
CONKLING would seem to imply that no lewal obstacles 
need be anticipated; yet if such be the fact, I doubt not 
that there are many engineers,who,like myself have been 
in ignorance of what constitutes riparian rights on water 
courses, and would like to hear something from the News 
on that point. 

Setting aside for the present any consideration of the 
adequacy or otherwise of the Croton basin for the water 
supply of New York City, I would call your attention to 
the single proposition of Mr, BARTLETT to deliver 30.000,- 
000 galls. daily from the Passaic basin into this city, omit- 
ting all question of the time necessary to completea 
tunnel under the North River, or the complication grow- 
ing out of the increased pressure put upon the pipes in 
the city, of which I shall take occasion to comment in a 
future article. 

Mr. BARTLETT states that all legal difficulties have been 
surmounted through negotiations perfected with the 
Society for Establishing Useful Manufactures, of Pater- 
son, N. J..and the Dundee Water Power & Land Co., of 
Passaic, by which “ exclusive control of all the surplus 
water of the Passaic has been obtained for all time to 
come”, The first question which arises is: What is sur- 
plus water, and who or what authority shall determine 

its amount? 

In October, 1880, the flow of the Passaic at Paterson 
was as low as 9,000,000 galls. per day as stated by Mr. 
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Croes, and Dec. 12 a freshet occurred which could not 
be measured at Paterson, but at Dundee measured 11,- 
579,000,000 galis Between these two limits what shall be 
considered as “surplus * water, and who shall determine 
it? 

In 1543, the increasing demand for water for domestic 
and manufacturing uses in New Jersey, led to the ap- 
pointment of a Commission, to examine and report upon 
the water resources of the State; to determine upon the 
best plans for supplying cities, towns and other munici- 
palities in the State; to ascertain and determine the best 
method of storing the same; also the sources of supply. 
having respect to the future growth of the population; 
and also gave them “ authority to proceed by law against 
any person diminishing the amount of water that would 
naturally flow into the State’; and providing the funds 
for the prosecution of the same, This Commission re- 
ported in 1884, and is, as Tam told, still in existence; if 
not, the recognized value of their labors would insure the 
revival of the Commission. The kingdom of Wlirtemburg, 
instituted such a “collective ” system, as it is called, by 
which the water supply for all purposes in a State as 
large as Massachusetts, is under a single control, and 
with very happy results. 

Again, Mr. BARTLETT claims to have purchased the 
right of the Manufacturing Society of Paterson, to ab- 
atract from the legitimate demands of the residents on 
the Passaic valley, and deliver without the limits of the 
State, daily, a quantity’of water, which as we have seen, 
exceeds half of a known daily supply of the entire valley 
in a dry season. It scarcely admits of question, that 
before the State of New Jersey will permit half of the 
daily low summer flow of water from the Passaic basin of 
90) sq. miles to be abstracted from her increasing popula. 
tion, and enormously valuable and increasing manufac- 
tures, and sold to consumers beyond the limits of the 
State, she will seek every legal power of redress obtain- 
able from the highest tribunal of the land. The right of 
“eminent domain”, if applicable to State legislative 
control over the streams within the State, extends no 
further than to control the use of the water within the 
State. What the terms of the charter of this Society 
granted in 1791 ure, | cannot say; 

The Legislature can seize, so to speak, both land and 
water from individual owners for public benefit, paying 
for the same, but cannot alienate the vested rights of 
one individual. for the ben fit of another, or confer 
upon a private corporation such powers; and while per- 
haps the riparian rights of individuals in the waters of 
the State, may not have been determined by statute law, 
there isan unwritten law, which I am inclined to think 
will prove a bar to any such project as that of Mr. Bart- 
LeTtT’s, to sell without the bounds of the State, water, 
which the people of the State may claim to have enjoyed 
exclusively from time immemorial. 

If lam wrong in this view of the case, I should like to 
be set right. J.W. ADAMS, 


[As we understand it the Legislature of a State, 
it being sovereign within the limits of the National 
Constitution, can either assume itself or confer 
upon any city, town, corporation or person what- 
ever, the right to condemn by appraisement any 
property of any other person for a use alieged to be 
for the public good, under the right of eminent 
and the propriety of the act cannot be 
questioned in the courts, except on the ground that 
the property is for a use which is not in its nature 
for the public good. The Legislature is the sole and 
final judge as to the merits of a particular case, and 
the courts will not question their wisdom, but only 
whether the alleged purpose comes within the scope 
of the right of eminent domain. That the Legisla- 
ture can forbid the expropriation of a water supply 
for the use of another State on the ground that it is 
needed at home, we take to be beyond question, but 
that it can likewise authorize its condemnation for 
use in another State seems equally clear. Suppose 
the Passaic supply were the only one available for 
New York, could New Jersey play dog in the 
manger, and neither use the water itself nor permit 
others to do so’ A claim that the supply was no 
more than sufficient for home necessities puts the 
matter ona different basis. The right of eminent 
domain, moreover, is one transferable to any person 
or corporation proposing to fulfill a public need, and 
every railway so far built has enjoyed it, although 
only two or three have been built by the public.— 
Ep. ENG. NEws]. 
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The Flow ot Water in Pipes; a Correction. 
Boston, Dec. 19, 1888. 
ELvrroR ENGINFERING NEWS: 

In the Transactions of the American Society of Civil 
Engineers, published September, 1888, containing paper 
No, 3%, entitled “Some facts in Relation to Friction, 
Waste and Loss of Water in Mains * by Cuas, B. Brusn, 


together with discussion on the same by various parties, 
including L. L. Trisus, both Mr. Brush and Mr. TxiBus 
give credit to certain tables, relating to the flow of 
water, to the Cincinnati & Newport Pipe Co., now suc- 
ceeded by the Addyston Pipe & Steel Co., of Cincin- 
nati, O. As these tables were originally prepared by 
Mr, Evuis and myself, copyrighted and gratuitously dis- 
tributed to the profession, and especially to the American 
Water-Works Association mt their meeting heja at 
Buffalo, May 16, 1883, as accompanying and supplemen- 
tary to a paper on the “Flow of Water” read by 
Mr. Evuis at that time, we were alittle surprised that 
credit should be given to the Cincinnati & Newport Pipe 
Co., instead of to ourselves for these tables. We, there- 
fore, wrote Mr. Brusu in relation to the matter and beg 
leave to submit his reply as given below, 
Yours Respectfully, 
HOWLAND & ELLIS, C. E.. 
No7l Equitable Building, Boston. 


HOBOKEN, N. J. Dec. 18, 1888. 
HOWLAND & ELLIS, 


71 Equitable Building, Boston, Mass 
DEAR Stxs:—I have your letter of the 17, inst. I cer- 
tainly did not know that the tables published by the 
Cincinnati & Newport Pipe Co.. were those originally 
published and copyrighted by you. I failed to give you 
proper credit for the tables in my paper simply because 
I was unable to determine their authorship from any- 
thing contained in the catalogue of the Pipe Co., I there- 

fore naturally gave the company credit for the tables. 
Yours Respectfully, 


(Signed) CuHuas. B. Brisa. 


A Simple Nut to Crack, 


CINCINNATI, O., Dec. 25, 1888. 
EpItoR ENGINEERING NEWS: 

The following ‘‘"Nut to Crack”’ has been presented to 
me for elucidation and asa pastime in this season’ of 
turkey stuffed with oysters, I present it to you. 

What is the distance between these perpendiculars: 
One line is 90 ft. and the other 60 ft. and lines drawn from 
the bottom of each to the top of the other cross 40 ft. 
above the horizontal ? 


90 


The solution of the problem appears easy as the condi- 
tion seem to indicate only oneanswer, The real solution 
is ‘“*why’’? and I have not found the specified answer yet. 

Hoping you may find pleasure and profit in the study 
of it and enjoy the nervine of your holiday celery. 

I am as ever, yours DAVID. 


{To save the brains of our readers too much wear 
and tear we suggest that the answer is: any base x 
which = § x will satisfy the problem, and no other. 
—Ep. ENG. NEws.] 


Cement vs. Vitrified Pipe, 


St. Louris, Dec. 27, 18x88. 
EDITOR ENGINEERING NEWs: 

In your issue of Dec.22,appears a letter from the Wilson 
& Baillie Mfg. Co. advocating the merits of cement pipe 
as superior to vitrified pipe. Wedo not care to take up 
your valuable space with our comments on the letter or 
its subject, but would be glad if you would find room in 
your columns for the matter composing the enclosed cir- 
ewar letter. We did not think that at the present time 
there existed any doubt of the general superiority of vit- 
rified pipe, its almost universal use throughout the civi- 
lized world being good evidence of that conclusion. 

Yours truly, BLACKMER & Post. 


{As the matterreferred to was published in full in 
our journal of 1874, it is only necessary to mention 
here that it includes testimonials of the highest 
order from the City Engineers of Philadelphia, Bal- 
timore, Minneapolis, Hartford, Boston, Jersey City, 
Newark, Cincinnati, Chicago, Washington and a 
number of other cities; all of which are most decid- 
edly in favor of the vitrified pipe as superior to ce- 
ment pipe tested by them. The only saving clause 
in this wholesale condemnation of cement as a ma- 
terial is the fact that it was based on the methods 
of manufacture of about 15 years ago.—Ep. ENG. 
NEws.] 


The Opposition Ticket for President of the 
Am. Soc, C, E., 


CHICAGO, IIL, Dec. 31, 1888 
EDITOR ENGINEERING NEWS: 

It is much to be deplored that the nexteelection of a 
President of the Am. Soc. C. E. is to be made the oc- 
casion of personal gratification by the presentation of 
another name intheeleventh hour. The regular Nom 
ination Committee of the Society, nominated for Presi- 
dent, Mr. Max. J. BecKER, Chief Engineer of the Pitts 
burg, Cincinnati & St. Louis R, R.,an eminent and old 
engineer of the highest character, both professionally 
and socially, and holding a high position similor to the one 
held by one of our Ex-Presidents, Mr. Don J. Wuitte 
MORE, Mr. BECKER, as is well known, accepted the nom 
ination only after he was distinctly assured of its unani 
mity by the Committee. Personally, I know he did not 
seek or expect the honor. 

It has become understood in the Society that the posi- 
tion of President is a mark of honor to be bestowed as a 
rule only on older and distinguished members, and the 
usual short duration of the office makes it possible to 
reach successively nearly all those deserving the honor. 
The election after the nomination by the Nominating 
Committee is understood to be a mere matter of form. 

The duties are not so arduous that they cannot be 
fulfilled by a President living at a distance from New 
York, and there was no objection heretofore to selecting 
candidates from a distance, if de-med deserving of the 
honor. Do all the distinguished engineers live in or near 
New York? No one would claim that much [ trust. 

The presentation of the name of Mr. T. C. CLARKE of 
New York for the presidency of our Society, with the 
rest of the ticket unchanged, and at the last moment, is 
a somewhat remarkable proceeding, particularly as it is 
not endorsed by the signatures of any committee or oth- 
erwise, and it does not appear who isresponsible for this 
electioneering manceuvre. Inference may easily be 
drawn which I do not care to specify. Mr. CLARKE is a 
very estimable and well known gentleman and a shrewd 
business man, to whom the honor may not be without 
some business value; while such an uspect of the candi- 
dacy is entirely absent in a man in Mr, BECKER'S respon- 
sible position, trusted and honored by his company and 
beloved by his subordinates. Atleast so the matter must 
appear to most of those having the pleasure of person- 
ally knowing both the candidates. 


For the good and dignity of the Society it would be 
well if such rivairies, particularly those thrust on the 
members at the last moment, could be avoided, and a 
change in the mode of nominating and electing our pres- 
ident seems highly desirable to that end, though it may 
not be easy to say precisely what the change should be. 

- A MEMBER 
of the Am. Soc. C, F. 





Rand vs. Sergeant Rock Drills. 


NEw YORK, Dec. 29, 1588. 
EpitoOR ENGINEERING NEWS :— 

In your issue of to-day we observe a letter addressed by 
our aggressive friends,the Rand Drill Company, in which, 
under the caption ** Comparative Tests of Rock Drills” 
they present a table giving the results in detail «f a 
power drill test at Ludington Mine. 


Inthe first place, permit us to sayin answer to your 
editorial comments, that we will assume that the test 
was thoroughly made, that the air supply was accurately 
measured, and that the figures given in the table are 
true ; but we must protest against the inference which 
might be drawn, and which your correspondent evidently 
intends that your readers should draw from his figures. 
By an analysis of the table, we are brought for results to 
the Jast column, in which the consumption of air per inch 
of hole drilled is given for the “ Rand” and the * Ser- 
geant” drills respectively, under two conditions, one 
where the drills are mounted on columns, and the other 
on tripods. Now our aggressive friends evidently desire 
that your readers should see very clearly that in both of 
these tests the ** Rand ” drill was bigger than the “Ser- 
geant”’, and that the “nthinking reader should hold up bis 
hands in amazement that, so many claims have been 
made for the “Sergeant”, when a big “ Rand”, drill con- 
sumes leas air per inch of hole drilled than a little * Ser 
geant ’! Is it fair to make a comparative test of the con- 
sumption of air per inch of hole drilled, between two 
drills, one of which has a larger diameter, hence a greater 
area of pressure ; and a heavier piston, hence a greater 
momentum and force of blow than the other? On the 
contrary, can anyone dispute the claim that when boring 
“Hard Granite Boulders”, a strong blow is required in 
order to make progress,and does anyone question the 
tact that a big machine will hit a harder bl w than a 
little one ?Can we not easily imagine a small drill pegging 
away at a hard granite boulder and consuming several 
hundred cubic feet of free air per minute without pro- 
gressing a single inch, while a large drill of precisely the 
same construction would make considerable progress 
with an equal consumption of air. A man might drive a 
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railroad spike with a tack hammer, and expend a good 
deal more breath in the operation than with a sledge. 
It seems to us that the figures prove two things very 


clearly. In the first place, that a big drill will consume 
jess air than a little one per inch of hole of same diameter 
drilled, when operating in hard material (A fact well 
u derstood heretofore). And in the second place, that a 
* Rand ” drill takes mere than twice as much air per inch 
drilled, when working horizontally as when working 
vertically or downward (due to the cushioned blow-—-a 
distinctive defect in the “ Little Giant “,) while with the 
“Sergeant” the proportion is very much more uniform. 
These facts furthermore prove thai a test on the con- 
sumption of air per inch of hole drilled between drills of 
different sizes, has no practical value. 

INGERSOLL ROCK DRILL Co. WwW. 


L. 8. 

(fhe Rand Drill Co. also send an answer to our 
toot-note to the following purport: That the first 
news the Rand Drill had of the test being made 
was a letter from the superintendent of the Chapin 
Mining Co. stating the fact, and enclosing the re 
port given last week. A later letter from the s*:- 
perintendent says—that : 

“This test was made on the Ludington Location. It 
was not the intention at first to make a test of the drills, 
but simply to ascertain the consumption of air used by 
the machines, the Ludington people having an independ- 
ent pair of compressors. The Rand driil was one of the 
last lot purchased from you, and it was in good condition, 
The Sergeant drill has not been in use a very long time. 
I say this from the fact that it is not many months ago 
that the Ludington people purchased it. The Ludington 
mine had one of the “ Little Giants”, same size as the 
Sergeant which we proposed to put into the contest, but 
found upon examination it wasin such bad order that 
we thought it hardly just to the builder to enter it, and 
so we were compelied to use a larger Rand in the work. 
We think the conditions of this testa very good one, as 
full memoranda were taken.” 

These two mines ran all their machinery with 
compressed air developed by a large plant of 32 x 60 
in. and 36x 60 in.duplex compressors of Rand make, 
located 3 miles away from the mines.—Ep. ENG. 
NeEws.] 


New York City Water Supply. 


New YORK, Dec, 24, 18838, 
EpDITOR ENGINEERING NEWS 
In your last issue I notice your very valuable remarks 
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(Mr. Lockwoop’s proposition is in brief this: To 
place a pumping station just above Poughkeepsie, 
lift the water some 300 ft. high, and then lay a 60 in. 
pipe 15 miles in length, delivering the water from 
the pipe into the head waters of the Croton at the 
divide, just north of ‘‘ Black Pond" where the ele 
vation above tide is about 150 ft. This water would 
find its way into Boyd's, and other reservoirs in the 
vicinity, flowing some 30 milesin the natural Croton 
water courses before entering the aqueduct. 

The cost for a 50 million gallon daily supply is es 
timated as follows, assuming that a 60 in. pipe 
which will deliver about 75 million gallons per diem 
under a head of 150 ft. 





15 miles 60 in. Cast-[ron Pipe laid complete 
Pumping Station complete 
Add 10% for Eagineering, ete. 


$1,740,000 
650,000 
239000 


822..020,000 





Total Cost 


RUNNING EXPENSES, 


Pumping 50,000,000 galls. per annum 300 ft. 
high at $10.00 per day.. 182,500) 
Interest ou Plant at 3 per cent. 78,870 
rotal annual cost of 50,000,000 galls 
Against cost per year of proposed Passaic 
supply 50,000,000 galls., at $75.00 per day 


$261,870.00 capitalized at 3 per cent 
$1,368,750 capitalized at 3 per cent. 





If new high pressure mains are added, the cost is 
put at $10,500,000, increasing the capitalized cost of 
the supply to $56,125,000. The cost of pumping is 
estimated as approximately 80 per cent. cheaper 
than the proposed supply from New Jersey.—ED 
ENG. NEws.] 


Experiments on Crushing Strength as affected 
by Area Subjected to Pressure. 


University of Ivinvis, 
CHAMPAIGN, ILil., Dee. 15, 1888, 
Epironk ENGINEERING NEWS: 

A few months ago there was some discussion in the col. 
umns of your journal as to the relative crushing strength 
when the pressure was applied (1) uniformly over the en- 
tire upper surface and (2) to only a relatively small part 
of that surface, I have recently completed the experi- 
ments as below, and offer them as anexperimental dem- 
onstration of the amount of what everybody believed 
must be true in some degree, So far as I know these are 
the only experiments on this subject. 


Cr’shing 





Center Load pe: strength 
Ref- Thick- | of Die No. — sq.in. no.of per sq.in. 
er- | Material. ness Of} from of concen-|Effect of the Concentrated trials’ Distrib- : 
ence Block, _ edge. Tri'ls trated Pressure. uted = Ra- 
No. pressure pressure tio. 
1 Lime mortar 4 in. 2 in. 4 3.610 crushed 3 13400 27 
2 Lime mortaradhering to brick % “ - 1 16,245 Ne 1 1,200 
3 |Marble lin. “ 1 10,830 | mark just visible ; 3 10,500 
4 rs ea re 1 14,440 Jindentati’n just perc’ptibie ”" 
5 = 7 = 4 18,050 crushed | = 1.7 
8 7 es = ” 3 36.100 « i $ W100 | 3.6 
7 |Brick 22 in. => 2 3.42 ee } 2 1500 | 2.8 
5 oe “ “ 5 2.745 “ ; 2 LOW | 27 
SS ee - i 1 | 13,790 _ | 3 3,651 | 3.7 
10 “ . ne 3 31,730 “ i 3 6.19 | 5.0 
ll oo “ 3 7.200 or | 3 BO &.O 
12 Meyenberg brick : _ 1 87,362 - 
13 [Limestone 3in. | “ 4 | 31046 “ | 3) 343 | 9.0) 
14 x~undstone _ “ 2 51,600 . ae 3,696 14.0 
15 Limestone 4 in. _ 3 75,361 * } 2 4.671 16.0 
16 * 1 ieee . 2 64,077 . 5 3.453 18.5 
14 Sandstone Sin. 2in. 2 51,600 crushed | 8 3,696 144 
17 263 = a 1 59,214 = } a3 16.0) 
18 am . ‘* 1 75,810 “ ~ (0.5 
15 Limestone 4in. 2 in. 3 75,361 crushed 2 4,671 16 
19 aie e's s* 3 12,900 = | “ 2 
20 - , le 1 111,188 = | 24 
16 ‘Limestone 7 in, 2in 2 64,7 crushed 1 5 3455 LE 
21 “ a ae 87,720 ™ . 2h 
2 Tron Bar 1] inch square, 4 long lin. din, l 43,3220 mark barely visible 
28 “ rr on 1 64,980 
24 7 sy - = 1 100,250 “ 0.0Linch deep: 


} 
| 


26 May, which for years bas safely carried, without appreciable settlement, buildings concentrating 1% to 2 


tons per square foot (20 to 28 pounds per square inch), 
& pounds per square inch. In this case the average * ratio” is 4.3. 


New York City with water, I enclose a copy of a 
communication on the same subject submitted by myself 
to the Board of Sinking Fund Commissioners on the 
same subject, which! I presume you have overlooked, 
also a blue print showing the location of plant and line 
of pipe to the head waters of the Croton river. 

I also send you a pamphlet explaining my proposition 
for supplying an efficient fire service, taking the water 
from the North or East Rivers as suggested in your re- 
marks, 


If you there is anything in them that would be tuter- 
esting to your readers you can make what use of them 
you may see fit, In my estimate of cost of pumping I 
figured on 100,000,000 ft. lbs, duty. 


Yours truly, Joun Lookwoopb, 








when tested in the form of cubes, was crushed with 4 to 


The ordinary “crushing strength’ was obtained by 
crushing cubes of the identical materials employed in the 
other experiments. The concentrated pressure was ap- 
plied by means of a hardened steel die 38-64 in.in diameter 
(are a =0.277 sq. in.) All the tests were made between self- 
adjusting parallel plates of a hydrostatic testing machine 
belonging to the University of Illinois. No packing was 
used in either series of experiments; that is to say, the 
pressed surfaces were the same in both series. However 
the block of limestone 7 ins, thick (Experiments Nos. 16 
and 21) is an exception in this respect. It had been sawed 
out, and was slightly hollow; and it was thought not to 
be worth while to dress it down toa plane. As predicted 
before making the test, the block split each time in the 
direction of the hollow. If the bed had been flat, the 
block would doubtless have shown a greater strength. 
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The concentrate pressure was generally applied near 
the corner of a large block, and hence the distance from 
the center of the die to the edge of the block is to the 
nearest edge 


Frequently the block had a ragwed edge, 
and therefore these distances are only approximate. The 
quantity in the last column of the table—*‘Ratio™-is the 


crushing load per square inch for concentrated pressures 
dined by the erushing load per square inch for uniform 
pressure 

These experiments were carried on incidentally 
to obtain the 
attempt 
been made to make them more complete is 


with 


another series, and not especially results 


herewith submitted; otherwise an would have 
me particu 
lars. The experiments are tabulated in an order intended 
to show that the strength under concentrated pressures 
with the thickness of the bl 


distance between the dic 


varies (1 ek, and with the 
and the edge of the material be 
ing tested. 


Certain conclusions that might appropriately be drawn 


from the above table have already been considered in 
your columns, and hence need not be repeated here 
Ina O. BAKER 
a 
PUBLICATIONS RECEIVED. 
Var Truck and Track Equipment.— Wheels. Brake- 


shoes, Packing-rings, Journal Boxes, Safety Switches 
and Stands, Frogs, Crossings and Signals 
Wheel & Foundry Co., 
Works, Hilburn, N. Y. 

Although a strictly trade publication 
eatalogue of the output of two allied this 
handsome publication is full of useful technical mat 
ter, much of it among the latest. ‘np of the 
printer's art it is not surpassed by any that we 
of, nor was it likely to be, e 


Ramapo 
Ramapo, N. ¥.; and Ramapo Iron 


prepared as a 


‘once rns, 


AS a specim 
know 
ming from the De Vinne 


press. The publication is likewise most ac eeptably 
different from many such publications in this re 
spect: it contains hardly a word or a eut but what is 


likely to be useful for the absulute conveyance of in- 
formation. There are no display lines of big type; 
pages of wearisome certifleates of merit: no pietures 
p'astered all over with big lettering The 
mostly working with dimensions 
given, or heliographic views of the things illustrated in 


use, 


no 


euts ere 
drawings to seale 
The text 1s strictly confined to what is necessary 
for the conveyance of definite facts in ordivary type 
and beyond this the merits and demerits of the articles 
shown are left to speak-for themselves. If manufae 
turers only appreciated how muct more effective such 
a style of publication is, merely as an immediate adver- 
tisement, end how much more likely the publication is 
to be preserved and used, they would never adopt any 
other. One of the interesting features of this 
eatalogue are the illustrations of single and double slip 
switches, or cross switches, as they are getting to be 
cailed in this country, a track detail in which our prae- 
tice is still somewhat backward, and which is certain 
to come into more general use. 


most 


Gieclogical Survey of New Jersey.—Final Report of the 
State Geologist. Vol. I. Topography, Magnetism, Climate, 
Trenton, 1S8s, 

Mr. GEORGE H. Cook, the State Geologist, and all con- 
cerned with him, are to be congratulated; not only on 
the near completion of their labors, but also upon the 
admirable methods by which this survey bas been con 
ducted and the artistic manner in which the resuits have 
been recorded on the maps so far This first 
volume of the final report is devoted to the subjécts 
mentioned in the title. The physical description of the 
State, by Mr. C. C. VeRMEULE, is particularly interesting, 
dealing as it does with the earliest boundary contro- 
versies and decisions and introducing much documentary 
history and a fac-simile map of this region of about 1650. - 
The record of political sub-divisions of the State is also a 
valuable historical and statistical feature. The topo- 
graphy is exhaustively treated and this portion of the 
work is illustrated by asuperb relief map, showing the 
elevations by gradations of tint. In this section is a 
tabular statement of the areas of water-sheds of the 
various streams, with percentage of forest and popula 
tion per square mile. What a boon it would be to hy 
draulic engineers if every State was as conscientiously 
mapped out inthis particular? The Magnetic Survey and 
the article on the Climatology of New Jersey are both 
valuable and interesting,but space forbids any adequate 
treatment of them in this place. 


issued . 


Journal the Association of Engineering Societies, 
December, 1888, 36 cts.—This number contains the fol- 
lowing papers: “The Dam of the Cambridge (Mass.) 
Water-Works on Stoney Brook,” (illustrated!, WrLLiaM 
8S. BarnBour; “Percoiation through Embankments,” (il- 
lustrated), Jonn R. Freeman; Lawrence (Mass.) Dam 
across Merrimack River,” (illustrated), with discussion 
Ricuarp A. Hare; “A Brief Deseription of the Quincy 


Dam, at Braintree, Masy.,” Luctan A. TayLor. 


of 


Elements of Machine Design.—Notes and Pilates. For 
the use of Students in Lehigh University. By J. F. Kiumm, 


16 


ne 


Professor of 
1880, 


Mechanical Engineering. Bethiehem, Pa., 

This is a limited edition of a work intended to aid stu- 
dents in this branch of engineering, and is supposed to be 
used in conjunction with the more complete treatises of 
RevLeaux and Unwin. The text is concise but plain; 
the illustrations carefully selected and well drawn, and 
numerous tables are inserted to lessen the work of calcu- 
lation, including new tables for finding speed cone dia- 
meters and laying out the profile of teeth by rectangular 
co-ordinates, 


PERSONAL. 


Ex-Gov. L. F. HUBBARD has been appointed Gen- 
eral Manager of the Duluth,Red Wing & Southern Ry. Co. 


Mr. J. G. METCALF, Superintendent of the North 
& South Alabama Division of the Louisville & Nashville, 
has been appointed General Manager, vice Mr. J. T. 
HARAHAN resigned. ; 


Mr. ARTHUR JOHNSON, Mechanical Engineer of 
the New York, Lake Erie & Western Ry., has resigned his 
position. He had been atthe Jersey City shops for 25 


years, 


Mr. C. H. TAyYLor, recently Superintendent of 
Water-Works at Merrill, Wis., has been transferred to 
the same office at Kokomo, Ind., where he may hence- 
forth be addressed, ° 


Mr. WM. B. DopprIpGE, Superintendent of the 
Missouri Pacific Ry. in Kansas and Nebraska, has resigned 
to accept the appointment of General Manager of the 
St. Louis, Arkansas & Texas Ry., vice Mr. W. P. HOMAN 


resigned. He will be succeeded by Mr. C. M. RATHBUN. 


Mr, D. H. NEALE, for several years past engineer- 
ing editor of the Railroad Gazette, has closed his connec. 
tion with that journal, and has been appointed by the 
Commissioner of Railways in New South Wales to an ime. 
portant position in the superintendence of the locomo- 
tive department of the Government railways in that 
Mr. NEALE is not only a thoroughly sound loco- 
motive engineer, and an able writer, but has held impor- 
tant positions on the Great Eastern and Great Western 
railways, in England,and at the Cape of Good Hope, while 
his tive years’ residence in this country will no doubt like- 
wise help to render him a valuable acquisition to the 
Government of New South Wales, 


colony, 


EE 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—An opposi- 
tion ticket for officers, the same in all respects as the 
regular ticket, but with the name of Mr. Tros. C. 
CLARKE, of New York, substituted for that of Mr. MAx. J. 
Becker, of Pittsburg, was issued to members, anony- 
mously, shortly after sending out the regular ballots. The 
following circular has been issued in regard to it, 
headed “Irregular Ticket for Officers of the American 
Society of Civil Engineers”: 

Inasmuch as an opposition ticket has been sent out by 
unknown persons,in which the nominee of the regular 
ticket for President is ignored, we submit the following 
remarks concerning the regular ticket: 


The Nominating Committee was eppointed at the Mil- 
waukee Convention, with a special view to nominate a 
ticket that would represent all rections of the country. 
The Committee met in the city of New York, and aftera 
full and free discussion, unanimously nominated the 
ticket, which has been regularly issued by the Board of 
Directors, bearing the name of Max, J. BECKER thereon 
for President. Under the pretext that he is not an 
American-born citizen, it has been undertaken to defeat 
his election by sending out an irregular ticket, having 
thereon all the names that are on the regular ticket, ex- 
cept that of Mr, BECKER. 


Mr, BecKER is an eminent and successful engineer of 
the highest standing, socially and professionally, well 
qualified to perform the duties of President of the So- 
ciety, and having been nominated by the duly appointed 
Committee, should receive the suffrages of the members, 
unless there is some good reason for withholding them, 

The undersigned members, feeling very strongly that a 
great injustice is being attempted, as also an injury to 
the Society, unite in requesting you to vote the regular 
ticket. 

CHas. PAINE, Past President, 
Wa. METCALF, 

E. B, TAYLOR, 

Jos. Woon, 

ALEX. DEMPSTER, 

Tuos. Ropp, HeNRY G. Morse, 
CHAS. DAVIS, F. C. DORAN, 
Gro. H. BROWNE, L. F.LOREE, 


REUBEN MILLER. 


A. GOTTLIEB, 

CnHas. R. JOHNSTON, 
JESSE W. WALKER, 
Cuas. E. BILLIN, 
ALFRED E.HuNT, 


At the regular meeting on Jan. 2, Vice-President J.JL.R 
CrRors in the chair and a number of members present, a 
number of discussions of the papers of Mr, JAs. B. FRAN- 
ers and Mr.J as, D.SCHUYLER On Strains in Masonry Dams 
were read and discussed. A considerable portion of the 
discussion was upon the merits of a curved or straight 
plan for the Quaker Bridge dam, without bringing out 
any technical points of especial interest, The following 
candidates were elected : 

Members, 
WINTHROP BARTLETT, Olive St. cable line, St. Louis, Mo. 
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CHARLES ADDISON Ferry, First Asst, City Eng., New 
Haven, Conn. 

JOHN LELAND FITZGERALD, Schenectady, N, Y. 

CHaAs. WINGATE Gibbs, Chf. Eng., Silverton Ry,, Silver- 
ton, Col. 

Ep. ApINO Hanpy, Div. Eng., L. 8. & M.S. Ry., Cleve- 
land, O. 

Gro. ALEX. KEEFER, Chf. 
Works, Victoria, B. C. 

JAS, WARREN PEARL, Asst. Eng., Wrought Iron Bridge 
Co,, Cantor, O, 

JOHN CHAS, QuINtTUS, U.S, Inspector in charge of Piers, 
etc, Erie, Pa. 

LEWIS FRED’K. Ricr, Boston, Mass. 

Wm. BENSON Storey, Southern Pacific Ry., Carbonado, 
Wash. Ty. 

Wa. HENRY WENTWORTH, Monterey & Gulf of Mexico 
Ry., Monterey, Mex. 


Eng., Vancouver Water- 


Associate. 
JOHN ELFRETH Warkins, U.S, National Museum, Wash- 
ington, D.C. 
Juniors, 
YstpoRI YGNACIO POLLEDO, Cardenas & Jucaro Ry., 
Cardenas, Cuba. 
CHAS. ST. JOHN WARNER, New York City, 


Engineers Club of Philadelphia.—Record of regular 
meeting, Dec. 15th, 1888; Vice-President JoHN T. Boyp 
in the chair, 31 members present. The Secretary pre- 
sented, for Mr. J. MILTON TiTLow, some historical par- 
ticulars with regard to the old Market Street Bridge, 
Philadelphia, with an electrotype of the copper plate 
found at low water level in the middle of the east pier, 
whenit was taken down to be rebuilt above low water 
for the present iron cantilever bridge. Mr. F. J. AMWEG 
exhibited photographs of the piers when the rebuilding 
was being started, and gave some account of the substan- 
tial character of the old work, etc. 

Mr. ARTHUR MARICHAL presented—as a discussion of 
Prof. L. M. HAuptT’s recent paper on the plans for the 
proposed improvement of the bar at the entrance to the 
Rio Grande do Sul, Brazil—a description of the improve- 
ments 0. the harbor of Libau, Russia. 

Prof, H. W. SPANGLER, Mr. ARTHUR MARICHAL and 
the author, Mr. J. E. CopMAN, continued the discussion of 
“Indicator Cardsfrom Compound Engines, Showing Ex- 
pansion through High and Low Pressure Cylinders.” 
The Secretary presented, for Mr. Rost. A. CUMMINGS, a 
Table of Radiiof Curves in Inches,for the Reference Book. 
He also presented, for Mr. MICHAEL TRUMP, an illus- 
trated paper on “Interlockings, Pittsburg Yard, Pennsyi- 
vania R. RK.” Mr.G. D. CHENOWETH presented an ijlus- 
trated description of the Chenoweth conduit for electric 
wires. HOWARD MURPRY, Sec, and Treas. 

Connecticut Association of Civil Engineers and 
Surveyors.—The fifth annual meeting will be held at the 
office of the City Engineer, Hartford, Conn,, on Jan. 8. 
Business will be transacted, officers elected, and reports 
of Committees received, A paper on “Iron Buildings” 
will be presented by C, M. JARVIS, and a topographical 
map of the old Continental camp ground at Redding, 
Conn,, explained by HULL & PALMER. There will be dis- 
cussions on several questions of interest. 


§ D.S. BrinsMADE, Birmingham, 
Secretaries. ( E. P. AUGUR. 

Ohio Society of Surveyors and Civil Engineers.— 
The Society will hold its tenth annual meeting in Colum- 
bus, O., on Jan. 8,9and 10, 1889 All engineers and sur- 
veyors are invited to be present and take part. A pro- 
gramme having papers upon land surveying, drainage, 
railway signals, limes and cements of the State, etc., has 
been arranged. 

Cc. N. Brown, Secretary. 

Indiana Society of Civil Engineers and Surveyors.— 
The ninth annual meeting will be held?in the office of the 
Auditor of State, Indianapolis, Ind,, on Jan, 15, 16, 17, 
President, J.C. PULSE; Corresponding Secretary, Lewis 
S. ALTER. 


Ohio Institute of Mining Engineers.—The ninth an- 
nual meeting will be held at Columbus, 0., on Jan. 10, 11. 
The following papers are on the programme; “Vessel 
Loading by Machine”, W. B. HANLON; “Miners’ Hospi- 
tals,” Hon. ANDREW Roy; “Review of the Westward Ex- 
tension of the Hocking Valley Coal Field”, Prof.EDWARD 
ORTON; “Spring Pole Drilling,” Hon, ANTHONY HOWELLS; 
“Coaland Clay of Muskingum Co.,"’ BENJAMIN WHEELER; 
“Mine Surveying,” F. A.Ray; “Experimentsin Blasting,” 
W. B. Brooks, Jr.; “Mining and Railway Engineering,” 
F. J. Arp; “Electricity in Mining,’ C. W. JENKs; also 
papers by Hon. R. M. HAZELTINE and Prof. N, W. LorD. 
President, W, H. JENNINGS; Secretary aad Treasurer, 
Tuos, B. BANCROFT, 

once aaa 
: RAILRWAYS. 
EAST OF CHICACO.- Projects and Surveys- 

Utica & Unadilla Valley. 

BRIDGEWATER, Oneida Co.,'N. Y.. Dec, 26, 1888, 
EDITOR ENGINEERING NEWS.— 
Surveys for this road were made several yearsf{ago by 


G 
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THos, W. Spencer,of Utica,N. Y., but the line was relo- 
cated by DrELOos E. CULVEK, in October, from Bridgewater 
through Leonardsviile, Suuth and North Bdmonton to 
New berlin, a distance of 19.3 mules. ‘the work Is light, 
the average grade being about 1% ft. to the mile, ihe 
principal centers served wili be New York City, Utica, 
Oneida, Rome, Little Falis, Chicago and other towns 
Fitty thousand dollars locai aid has veen secured aud re- 
maluing capital Lor construction will be obtained by is- 
suing stock. Coutructs tora portion of the work wiil be 
jet during the winter, ‘lrackiuyiug will probably begin 
in May, lss¥, and tue road wil ve opened for tratlic vy 
July or August if right of way is all Obtained, One 
thousand tous of 56-iv, rails have been purchased for 
future delivery. ‘The company was incorporated Sept, 
12, lds. UVELOS E,. CULVER is Uhiet Engineer, 
A, C. Coucn, President. 

Scranton & Forest City.—The surveys for this pro- 
posed Pennsylvania road, which is said to be backed by 
the Erie and Jersey Central, have been about completed, 
The line would be about 25 miles in length, It is stated 
that the Delaware & Hudson Canal Co. is Opposing the 
project and has laid tracks to prevent the new company 
from entering Scranton from the north, 

Penn Mountain,—A press report trom Reading, Pa., 
states that the construction of a gravity switch-back road 
similar to the one at Mauch @hunk, is to be soon under- 
taken. THomas P. Merritt, J. E. ANCONA, and other 
Reading capitalists are interested. 

Baltimore Belt,—Subscription books have been opened 
to the stock of this company, which proposes to build a 
road connecting all the lines entering the city of Balti- 
more. The capital stock is $1,500,000. WM, GILMOR, M. 
H. HOUSEMAN and JOHN H, MILLER are the incorpora- 
tors, he enterprise is in the interest of the Maryland 
Central, Deer Creek & Susquehanna, and the Baltimore & 
Drum Point companies. 

Windsor & Amherstburg.—A franchise has been 
asked for a railway line between these two poiats in 
western Ontario. 

Gaspe.—A railway is projected to run from Metis, on 
the Intercolonial to Gaspe, and a charter has been asked 
from the Quebec Government. 


Existing Roads. 

Dexter & Piscataquis.—The contract for building 
this Maine road has been let to Brown Brothers, of St 
Stephen, N, B, 

Canadian Pacific,— 

GREENVILLE, Me., Dec. 22, 1888 
EpiToOR ENGINEERING NEWS: 

The track of the International Ry. of Maine is all laid 
except that across the Onawa lake viaduct which will be 
completed betore Jan. 1. All construction gangs are 
now paid off and ballasting stopped for the winter, The 
road will be open for traffic west of Moosehead lake dur- 
ing the winter and through traftic will begin as early as 
possible in the spring. The ex-contractors and engineers 
of this work have had a bad attack of the Chilian fever 
and a change of climate is recommended by the wise 
ones. S. B. M, 

Baltimore & Drum Point.—Contracts for grading 
the division between Baltimore and Millersville, Md., 
have been let, Work is to begin next month and be com- 
pleted July next. Surveys have been made for the pro- 
posed branch to Washington, D, C, and for a belt 
road at Baltimore. Grading has been finished on 21 miles 
in Anne Arundel county and 21 in Calvert county, 

Columbus, Lima & Northwestern.—The contract has 
been let to Stephen G. Clark, of Chicago, for the con 
struction of this road from Columbus, O., to Saugatuck, 
Mich. It isintended to have the division between Col- 
umbus and Defiance, O., in operation by the autumn of 
1889, 

Lake Erie, Essex & Detroit River.—The first train 
over this road in Western Ontario, from Walkerville to 
Ruthven, was run on Dec, 15. 

Allentown Terminal,—Whitney & Burke Bros, have 
the contract for this short road at Allentown, Pa, The 
work is heavy and several bridges will be required, 

Kanona & Prattsburg. 

PRATTSBURG, Steuben Co. N. Y., Dec, 21, 1888, 
EDITOR ENGINEERING NEWS: ; 

The survey has been made and right of way obtained 
for this road from Kanona through the towns of Bath, 
Wheeler and Prattsburg, a distance of 12 miles. The work 
is light, curves easy and maximum grade 1.4 per cent, 
The road will depend for its traffic upon coal, lumber and 
farm produce. Contract for construction is let to N. 
WILLriAMs, of Syracuse. Tracklaying will begin about 
Jan. 15, 1589, and the road be opened for traffic by the Ist. 
of April; $25,000 local aid has been secured. MARTIN PIN- 
NEY is President. J. G. BAKER, Chief Enginerr. 

Cincinnati, Washington & Baltimore.—The Farm- 
ers’Loan & Trust Co., of New York applied to the Courts 
on Dec. 31, for the appointm nt of a receiver for this 
road and Judge PEcK appointed Col. ORLAND SMITH, 
President of the company, and HENRY C, YERGASON 
President of the Merchants’ Nat'l Bank of Cincinnati,tto 
be joint receivers. : 

Baltimore & Ohio.—Grading began on Dec. 26, on the 
6 mile branch which is to run from a point near Roselle, 
N. J., to the Arthur Kill bridge. : 

Deer Creek & Susquehanna.—Miller & Baldwin, 
contractors for this proposed Maryland road, have agreed 
to accept the $50,000 of stock subscriptions already made, 


* and begin work on the line in January, completing it by 


October next. A meeting of stockholders will be held 
Jan. 8, to vote on the question of igsuing bonds to aid the 
,construction of the road, GxE0, M. Jewert, of Harford, 
Md., is President. 














January 5, 1889 


ENGINEERING NEWS 


1/ 


———————————————— EE rrrrrrrnnnnnnEnEEn EERE 


Cornwall & Lebanon,—Considerable work has been 
done on the preliminary surveys for the proposed exten- 
sion to connect with the Schuylkill Valley division of the 
Pennsylvania; grading, however, will probably not begin 
tili next spring. 

Philadelphia & Reading.—The company has begun 
grading ona 3 mile branch to the Lehigh Valley system 
at Silverbrook, Pa. Right of way is being secured for a 
branch line from Rupert to Bloomsburg, Columbia 
county, Pa. 

Lehigh & Hudson River. It is rumored that the 
Pennsylvania officials will make arrangements to reach 
the Poughkeepsie bridge over this line,in common with 
the Central Railroad of New Jersey. 

Pennsylvania, Poughkeepsie & Boston,—This com- 
pany, which is the successor to the old Pennsylvania, 
Statington & New England, is now pushing work on 10 
miles of road between Deckertown, N. J., and Pine 
Island, N. Y. The contractor for building the whole line 
is WM. BAIRD, Of Pittsburgh, and the subcontractors 
are Warner & Andrews of Newburg, N. Y. They are 
working a force of about 200 hands. 

Cincinnati, Indianapolis, St. Louis & Chicago,— 
The heavy cut at North Bend, Ind., which has been under 
way for several months is at lastcompleted and trains 
are running through it instead of the tunnel, The cost 
of the excavation was about $200,000. 

Evansville & Richmond,—The city of Richmond, 
Ind., voted a subsidy of $115,000 to this company on Dec, 
27, Grading is completed from Elnora to Odin, 

Great Northern.—The extension from New Glasgow 
to Ste. Julienne, P. Q., on which track was reported laid 
in last week’s issue, is not yet finished, work having been 
delayed by bad weather. 

Toledo, Ann Arbor & North Michigan.—Work is re- 
ported in progress on the extension from Springville to 
Frankfort on Lake Michigan, 40 miles. A 20 mile branch 
to Manistee is said to be planned for the coming season's 
work, 

Old Colony.—Surveys are about completed for the 
proposed branch from Attleboro to Walpole, Mass,, and 
it is thought that it will be eventually pushed on to 
Dedham. Right of way is being secured and grading will 
probably be begun in the spring. A branch is proposed 
to run from South Hinghar to No, Hanover. 

Brookfield.—This 7 mile New York road, on which 
track was reported laid last week, has been unable to 
complete its work within the time reported to us on ac- 
count of financial difficulties. The company is to be re 
organized, 

Hereford, 

COOKSHIRE, P. Q, Dec. 20, 1888. 

EDITOR ENGINEERING NEWS:>- 


Grading on the above line will be all completed by the 
end of this month, 35 miles has been completed during 
the season, tracklaying and ballasting is well advauced 
and by Jan. 15 of 1889, it is expected that the steel will 
be all down, Freight trains will be run during the 
winter. This line connects with the Upper Coos Ry,. one 
of the Boston & Maine branches, 

It is proposed to extend the Hereford Ry,. north to 
either Angus or Dudswell during the season of 1889. The 
location of thisextension will be made during the winter. 

DD, WILLIAMS, Chief Engineer & Supt. Construction, 


SOUTHERN-—Existing Roads. 


Atlantic & North Carolina.—The Board of Trade of 
New Berne, N. C., is considering the question of extend- 
ing this road towurd the interior of the State. 

Cape Fear & Yadkin Valley.— About 42 miles of the 
extension from Fayetteville to Wilmington, N. C., have 
been graded. The whole distance is 84 miles. The con- 
tract has been letfor an iron bridge 600 ft. in length 
across the Cape Fear river at Fayetteville, the structure 
to be finished by July 1. 

Louisville, New Orleans & Texas. — Grading is re- 
ported in progress on the extension to connect with the 
West Feliciana Railroad, recently purchased by the com- 
pany. The branch is about 16 miles in length. The branch 
just built in Bolivar county, Miss., will be pushed north 
to meet the main line. 

Kentucky Central.—Mr. C. P. HUNTINGTON, who 
holds the controlling interest in this company, has de- 
cided to sell, and has issued a circular to other holders of 
the stoek offering them the same terms he himself is to 
receive if they will sell, Who is to purchase the stock is 
not yet made public, and opinion seems to be divided as 
to whether the East Tennessee, Virginia & Georgia or 
the Louisville & Nashville is the more probable buyer. 

Fordsville & Cloverport.— M.V. McCracken & Co., 
who have just built the Louisville, St. Louis & Texas, are 
to begin building this short road as soon as right of way 
is obtained. Most of this is already secured. No local aid 
is asked except $10,000 already voted by Cloverport. 
About 8 miles of the track of the Victoria coal road will 
be used to form the Northern end of the branch. 

East & West Railroad of Alabama.—This road isa 
narrow gauge line extending from Cartersville, Ga,, to 
Broken Arrow, Ala. It is proposed to widen the gauge 
of the road at an early day, and extend it to Gainesville 
on the east, and to Birmingham on the west. 

South Carolina.—This company is unable to meet the 
January interest on its second mortgage bonds It is sald 
that the line is likely to become part of the Richmond 
& West Point Terminal system at an early day. 


Projects and Surveys. 

Florence Northern.— 

FLORENCE, Ala,, Dec. 18, 1888, 

EDITOR ENGINEERING NEWS :— 

This road is to run due north from Florence, Ala., a 
distance of 70 miles, intersecting the Tennessee Midland 
in Perry county, Tenn, The surveys have already been 
‘made. The réute as surveyed runs through a region rich 
in brewn hematite ore and hard wood timber. The road. 
while carrying both passengers and freight, will depend 
mainly for its traflic upon the transportation of minerals 
and lumber. The work is about medium and grades gen 
erally will be about 1 per cent. There will be a bridge 
of Suu ft. over Buffalo river. Contracts for the construc- 
tion of 25 miles will be let earlyin January, and this dis- 
tance is expected to be finished in four months and the 
road opened for traffic by May 1, 1889, Local aid to the 
amount of $200,000 has been secured, and good progress 
is being made in obtaining right of way. The road was 
incorporated in November of this year, A. G, NEGLEY 
is Chief Engineer. 

W. B. Woon, President. 

Montgomery & Sylacauga.—This company has been 
incorporated in Alabama to build a railroad between the 
points named, about 60 miles. Surveys are to begin soon, 
B. K. COLLIER, of Montgomery is at the head of the en- 
terprise, 

Cordele, Waynesville & South Brunswick, — The 
charter for this Georgia company has been issued and it 
is intended to begin work at once. W. F. PENNIMAN, of 
Brunswick, is President. 

Hawesvrille & Petlville Mineral,—Surveys for this 
12 mile Kentucky road will begin in a few days. Most of 
the right of way has been secured, D. L, ADAIR, of 
Hawesville, is President, 

Owensboro, Falls of Rough & Green River. —The 
contract for building this Kentucky road has been let to 
the Central Construction Co. of Henderson, the road to 
te completed from Owensboro to Fordsville by Sept. 
1, 1889. 

High Point, Randleman, Asheboro & Southern, 
Contracts for the first division of this North Carolina 
road, from High Point via Randleman to Asheboro, 26 
miles, have been let and work is to begin very soon. J.Ey- 
wvop WiLcox of High Point is President. 

Atlanta & East Point.—Isaac HAASof Atlanta is the 
chief promotor of a suburban motor railway from At- 
lanta to East Point. A company is being organized, and 
it is hoped to begin work by the last of the present 
month. 

Georgia, — The Legislature has passed the bills ineor- 
porating the Midville, Swainsboro & Red Bluff R. R. Co., 
the North & South Street R. R. Co. of Rome,the Elberton 
& Western Ry. Co. and the South Brunswick Terminal 
kK. R, Co. 

Paducah & Hickman.—This Kentucky company has 
just received $40,000 in local aid from the towns of Clinton 
Moscow and Spring Hill. 

Wheeling, Wellsburg & State Line.— Surveys are 
nearly completed and right of way is nearly obtained for 
this road which is to run from Wheeling, W. Va., to 
Pittsburgh, Pa. Contracts for construction are to be 
let soon. SAMUEL GEORGE, of Wellsburg, W. Va., is 
President. 

Paducah & Tennessee,— This projected north and 
south road, f1om Paducah across the States of Kentucky 
and Tennessee, has not been given up but is still being 
advocated by its promoters. THos. H, PuryYEAR, of 
Paducah, is at the head of the enterprise. 

Wilmington & Ocean View.—This company, whose 
headquarters are at Wilmington, N.C., proposes to build 
a short motor line to the seacoast. 


THE NORTHWEST- Existing Roads. 

Chicago & Northwestern. — The business men of 
Galena, Freeport and Warren, are making efforts to in- 
duce the building of a line from Galena, the present 
terminus of the Southern Wisconsin branch, to Freeport. 
It is claimed that the managers have given assurances 
that the line would be builtin the spring and that the 
surveys have already been made. 

Centralia & Ste, Genevieve-—Work on the Illinois end 
of this road has met with an indefinite postponement on 
account of the refusal of the City Council to grant the 
road right of way through the city of Sparta. Mr. Grir- 
LETT, the manager of the enterprise,has gone to Centralia. 
The people of that town are offering inducements to have 
the construction begin there. 

Chicago, Milwaukee & St. Paul. — Considerabhie 
work is being done on the Evanston branch of this line. 
The viaduct at Ridge Ave. is nearly finished and work has 
begun on the new depot at Noyes St, 

Milwaukee & Northern.--It is reported that the next 
extension of this road will probably be made in the direc- 
tion of Ontonagon, a distance of 60 or 70 miles. The ex- 
tension will perhaps be started this year. 

St. Paul & Duluth.—No new mileage has been added 

* to this road during 1888, but alarge amount of work. has 
been done in improving the road. Double track has been 
laid from Duluth to West End Junction, and from St, 
Paul to Claymont, the latter to be extended to White Bear- 
Grade has been reduced in several places from 79 ft. to 
15 ft. per mile. Five new depots have been built and 
four new iron bridges are being built across the St. Louis, 
Snake, Moose and Kettle rivers. 

Winona & Scuthwest.—This company has a corps 

of surveyors in the field headed for Mason City, Ia.—Ad- 





vantage is being taken of the mild winter to make final 
surveys, Mason City will probably be the division head- 
quarters. 

Missouri Pacific.—Suit has been brought against this 
company by the Fitzgerald & Ma!lory Construction Co, to 
collect $1,500,000 claimed to be due for work done in IS8i 
on the Denver, Memphis & Atlantic extensions 

Duluth & Winnipeg.—This company finished 20 miles 
of their line from Cloquet,Minn., north, before the end of 
the year instead of 5, as reported in last week’ssummary. 
The work was hurried to completion in order to make 
good the company’s title to its large land grant, 


Projects and Surveys. 

Nebraska, Dakota, Wyoming & Pacifsic.—A charter 
for this company has been filed in Nebraska, to build a 
railway from Omaha northwest to the Dakota State line, 
with a capital stock of $10,000,000, Among the incorpora- 
tors 1s J. F. Ditton, of New York, general solicitor for 
the Union Pacific Ry.Co. 

Milwaukee & Wauwatosa Motor, This company has 
been chartered at Milwaukee, Wis., and will build a short 
suburban line early in the spring. \. B. MEYERS, 
EVERETT A. SMITH, W, 8. JOHNSON and others are inter 
ested. 


Minneapolis, St. Paul & Southiwestern-The pre- 
liminary survey for this proposed line is now in progress 
between Minneapolis and Des Moines. 

Escanaba, Trin Cities & Western.— It is reported 
that a line by this name is projected to parallel the Min- 
neapolis, St. Paul & Sault Ste. Marie from Minneapolis to 
Escanaba, Mich. The proposed line would be about 350 
miles in length, and the probabilities of its constrnetion 
would seem to be very small. 

Danville, Chicago & Northwestern The charter 
has been filed in lilinois for this ompany which is to 
build the link connecting the Cair», Vincennes & Chicago 
andthe Wabash railways, and furnish a direct route from 
Chicago to Cairo. Officers of the two companies consti- 
tute the incorporators, 

Manitoba & Southeastern.—This company will apply 
for a charter to build arailway from Winnipeg to a point 
onthe International boundary east of the Red river, with 
two branches. Munson & Allen, of Winnipeg. are the 
company’s solicitors, 

British Columbia.—Application is to be made to the 
legislature of this Province at the coming session for 
permission to build a railway “from some point at or 
near Butte inlet, through the Chicoten and Cariboo dis- 
tricts and Yellowhead pass to connect with the exten- 
sion of the Manitoba & Northwestern.” 


THE SOUTHWEST- Existing Roads 


Kansas City, Fort Scott & Memphis,—A bill is be- 
fore the U.S. Senate granting right of way to an exten- 
sion of this system, to be knownasthe Cherokee Central 
Railway, through the Indian Territory to Ft. Smith, 
Ark, 

Kansas City & Pacifie.—This company bas just fin- 
ished its extension to Paola, Kan., making the entire 
length of its line 125 miles, It is contemplated to extend 
the road next season south through the Indian Territory, 
and to run trains from Paola to Kansas City, either by 
building a new line or securing trackage over one of the 
existing roads. 

Chicago, Rock Island & Pacific.—It is reported that 
a party of engineers bave just started out to make sur- 
veys from Liberal, Kan., toward Trinidad, Col., and Ej 
Peso, Tex. 

Arkansas Midland,—This Arkansas company 1s ne- 
gotiating with the Pine Bluff & Swan Lake Company for 
a consolidation of the two lines, The proposed extension 
to Little Rock may then be undertaken. 

Texas & Pacific.—\t is reported that this company is 
trying to secure a concession from the Mexican Govern- 
ment for a bridge across the Rio Grande river at El Paso. 


Projects and Surveys 


Dallas, Archer & Pacific. The old charter, right of 
way, etc., of this company has been bought by M. H. 
McLAURIN of New York, who pays the debts of the old 
company and $8,000 in cash. The ruad is to run from 
Dallas through Clay, Jack and Archer counties in Texas. 

New Orleans, Natchez & Ft, Scott,-The engineering 
corps have now about completed the survey to Sicily 
Island, some 27 miles northwest of Vidalia, La. 


Camden & Warren,—The preliminary survey for this 
proposed Arkansas road is in progress between Camden 
and Warren. The enterprise, which was first started sey- 
erai years ago.has been revived. Hight of way 1s being se- 
cured and work on construction will begin at once. Col. 
W, B. Stack of Little Rock, Ark,, is inter sted. 

Louisiana Arkansas & Missouri-—The contract to 
build this road from Brinkley, Ark.,to Monroe, La., is 
let to Post, Martin & Co., of New York. William Black 
and others have the contract for the division between 
Brinkley and Indian Bay, 


Kansas City,Arkansas & New Orleans,—It isstated 
that construction on this road, which is to run from 
Springfield, Mo., to New Orleans, will commence at 
Beebe, on the Iron Mountain road, about Feb, |, The 
Arkansas Division will be built first, 
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Red River, Sabine & Western,—This company has 
been organized at San Augustine, Tex., to build a road 
from °Palestine, Tex., to Cheneyville, La., via New 
Birmingharo, Nacogdoches and San Augustine. It is re- 
ported that right of way has been bought for 30 miles,and 
ns are in progress for the contracts for grad 
Luoyp, of Marshall, is President; 
Vice President; F. H. 
sand T. H. HOLurs, 


regotiatio 
ing this section Ae 
wW.J. T. Evarn, of Clarksville, 
ruckER, of San Augustine, Secretary 
of San Augustine, Treasurer, 

St. Louis, Omaha & Northwestern.—A meeting was 
held recently at Louisiana, Mo, to consider the subject of 
of this road and to solicit sub- 
scriptions for the purpose. The route has already been 
Plum Creek to Leon, passing through 
Hill, Kirksville and 


vontinuing the survey 
surveyed from 
Monroe City, Shelbyville, Locust 
Cnionville. 
ROCKY MT. AND PAC.- Existing Roads. 

Kocky Fork & Cooke City.—It is stated that this 
Montana road, on which considerable grading was com- 
pleted at the time of the stoppage of work last year, is to 
be finished by Hon. SamurL T. Havuser. This report if 
true, would indicate that the line is to be operated as a 
branch of the Northern Pacitic. 
Northern 


is to 


Pacifice.—W ork 
begin at an carly date on an extension from Santa Rosa 


San Francisco & 


to Sebastopol, 

Seattle, Lake Shore & Eastern, 
been published between President GILMAN of this com- 
pany and President VaN Horne of the Canadian Pacific, 
in whichthe latter promises to begin construction at once 
on an extension from Mission, B. C., to the International 


Correspondence has 


boundary, where junction will be made with the exten- 
sion of the former road pow building north from Seattle. 
The Cunadian Pacific will have about 15 miles te build 
and the Seattle road about . 

San Diego, Eastern, Mr. B. RK, 
Witney of Kansas City is in charge of the engincering 
this new California road, and informs us 
that Diego to Lakeside are nearly 
yraded and tracklaying isto commence this month, Sur- 
Mr, G. W, 
SCHNELLBACHER, of San Diego, is General Manager. 
Scullin & Stacy, of St. Louis, 
have taken the contract for building the Lake City branch, 
—jtis thought that the company will soon begin work on 


Cuyamaca & 


department of 
% miles trom San 


yveys for further extensions are to begin soon, 
Denver & Rio Grande. 
a branch in the San Luis Valley, and one in San Miguel 


The Denver, Clear Creek & West- 
been chartered to build a road up 


and Dolores counties 
ern Company has 
Clear Creek canon, 

Texas, Santa Fé & Northern,—I\t is planned to begin 
work soon on an extension from Santa Fé, N, M., south 
to tap a rich mining region, 


Projects and Surve s. 


Railroad & Coal Co.—Incorporated in Cal- 
ifornia to build a railway from a point in Alameda 
county toa point in San Joaquin county, about 20 miles. 
R. D. McEtroy and A. R. Green, of San Francisco, 
and F. R. Noyes, of Oakland, are among the incorpo- 
rators. 

Trinidad & Rocky Mountain—Incorporated in Col- 
erado to build a railroad from Trinidad to Las Vegas, 
N. M., by Jonn R. WeekS and others, 

Fairhaven & This company has been 
ebartered in Washington Territory by NELSON BENNETT 
and others to build a railroad from some point on Bel- 
lingham bay to the Columbia river. 

Pueblo, Pacifie Chiet Engineer 
Horace Ropes has finished the preliminary survey of 
this Colorado road, and it is intended to secure capital 
and build the road the coming season, 


KRureka 


Southern, - 


Gunnison & 


CONTRACTING 


Steam Pump.-—The following proposals for a steam 
pump for the U. 8, Marine Hospital at New Orleans, La.,, 
have been received by Surgeon CHAS. B, GOLDSBOROUGH, 
Custodian: Louis Schwartz, New Orleans, $490; John Mur- 
phy, New Orleans, $548; Edwards & Haubtmon, New 
Orieans, $685; Manion & Co., New Orleans, $691, The con 
tract has been awarded to Louis Schwartz, 

Dredging —The following proposals were opened Dec. 
20 by Mayor M, B, Apams, U, 8. Engineer Office, Burling- 
Vt.: In Ticonderoga river, 15,000 cu. yds.; Luther 
Whitney, Keeseville, N.Y.; ll ets. per cu, yd.; Wm. James 
Daly, Ogdensburg, N. Y., 14 cts.——In Otter creek, 14,000 
Luther Whitney, 14 cts.; Wm. James Daly, 14 
ets. per cu. yd, for 3,000 cu. yds, in place, and 25 ets, per 
eu. yd. for 11,000 cu. yds. scow measurement, 

The following proposals for dredging in Oakland har- 
bor, Cal., have been received by Col, Gro, H. MENDELL, 
U. 8, Engineer Office, San Francisco, Cal: In the basin; 
San Francisco Bridge Co., 14.7 cts. per cu. yd.; Von 
Schmidt & MecNae, 16 ets. In the canal; San Francisco 
Bridge Co., 17.7 ets.; San Francisco Contract Co., 244 ets.; 
B. MeMahon & Son, 2454 cts.; S. Antoneili, 33 cts.; Von 
Schmidt & McNae, 47 cts; J, Kelso, 32 cts, Inthe jetty 
channel; San Francisco Bridge Co., 22,7 cts,; Pacific Coast 
Dredging & Reclamation Co., 334g cts.; Von Schmidt & 
MecNae, 3 cts. Along the city front; Von Schmidt & Mc- 
Nae, $1; Pacific Coast Dredging & Reclamation Co., $1.15 


ton, 


cu, yds,; 


ENGINEERING NEWS 


Viaduct.—The following proposals for the construction 
of the Hawk St. viaduct at Albany, N. Y., were opened 
Dec. 24 by the Hawk St. Viaduct Commissioners: Hilton 
Bridge Construction Co., Albany, N. Y., $87,336.50; Sulli- 
van & Ehlers, Albany, $88,337, Rochester Bridge Works, 
Rochester, N. Y., $91,000; Berlin Iron Bridge Co., East 
Berlin, Conn., $92,133; Edge Moor Iron Co.*Wilmington: 
Del., $96,500; King Iron Bridge & Mfg. Co., Cleveland, O., 
$100,500; Wrought Iron Bridge Co., Canton, O., $101,335; 
Groton Bridge Co., Groton, N. Y., $105,990. The contract 
was awarded tothe Hilton Bridge Co., at $87,536.50; this 
company also has the contract for the substructure, at 
$19,663.50, making a total of $107,000. The engineer is 
PALMER C. Ricketts, of Troy, N. Y. 

Jetty and Retaining Wall. —The following proposals 
have been received by Lieut. O. M. CARTER, U. 8S. Engi- 
neer Office, Savannah, Ga.— Training wall at mouth of 
Savannah river: Wm. T.Gaynor, Fayetteville, N. Y.; $3.19 
per cu. yd. for stone, $1.29 per cu, yd. for oyster shells, 
63 cts. per sq. yd. for mattresses, total $168,550; Anson M. 
Bangs, Fayetteville, N. Y.; $3.28, $1.38, 67 cts., $176,600; 
Alabama Dredging & Jetty Co., Mobile, Ala., $3.24, $1.40, 
69 cts., $178,000; P. Sanford Ross, Jersey City, N. J., $3.05, 
$1.44, 74 cts., $179,050.——Jetty at entrance to Cumberland 
sound; Anson M. Bangs, $3.27 and $1.27 per cu. yd. for 
stone and oyster shells, total $123,500; Wm. T, Gaynor, 
$3.25 and $1.34, $124,300; P. Sanford Ross, $3.28 and $1.37, 
$125, 800. 

Sea Wall.—The following proposals for repairing the 
granite sea wall at the Naval Hospital, Norfolk, Va.,; 
have been received by J. MILLS BROWNE, Surgeon Gen- 
eral, U.S. N.: A. J. MceFrederick & E. R. Berry, Balti- 
more, Md.; $15,698; Jno. Lane & A. Malvati, Washington, 
D. C,, $16,518; Owen Patterson, Baltimore, Md., $16,574; 
Patrick Linehan, Raleigh, N. C., $17,077.50; Francis H, 
Smith, New York City, $17,394; George Magaw, Baltimore, 
Md,, $18,660 ; Geo. W. Rowler, Libertytown, Md., $24,856. 
The contract was awarded to A, J. McFrederick & E. R. 
Berry. 

“Railway Track, Bridge, Buildings, Etc.—'Phe fol- 
lowing proposals for work at the Watervliet Arsenal 
were opened Dec. 24, by Col. J. M. WHITTEMORE, U.S.A, ; 
the work is as follows: Item No. 1, constructing railway 
line; Item No. 2, wrought-iron railway bridge; Item No, 
3, masonry abutments for bridge; Item No. 4, preparing 
site and excavating foundations for shop buildings ;Item 
No. 5, two sets of brick quarters: No.1; Jacob Holler, 
Albany, N. Y., $7,000 per mile for furnishing and laying 
track, 30 cts. and $1.15 per cu. yd. for rock and earth ex- 
cavation, $1,010 for all turnouts and crossings; Emmett 
Flagler, Troy, N. Y., $19,451; Broderick, Jackson & Co., 
Troy, N. Y., $41,600 for Nos. 1 and 4; Houlihan & Fisher, 
Cohoes, N. Y., $14,700; Malone & McKenna, Troy, N. Y., 
$15,334.——No. 2; R. F. Hawkins, Springfield, Mass., 
$6,392.50; Jacob Holler, $6,350; Vermont Construction 
Co., St. Albans, Vt., $7,123.91; New Jersey Steel & Iron 
Co., Trenton, N. J., $6,364; Mt. Vernon Bridge Co., Mt. 
Vernon, O., $6,500; King Iron Bridge & Mfg. Co,, Cleve- 
land, O., $7,112; Berlin Iron Bridge Co., Berlin, Conn,, 
$6,412.—No.3; Jacob Holler, earth excavation and 
backfilling, 60 cts. per cu. yd.; rock excavation, $1.15; 
bailing and draining, $300; 310 and $6 per cu. yd. for 2nd 
and 3rd class masonry ; Emmett Flagler, Troy, N. Y., $2 
per cu. yd. for earth excavation; $15 and $8 for 2nd and 
3rd class masonry ; Malone & McKenna, $4,439.—No. 4; 
Cusack & Weeks, West Troy, N. Y., 80 cts. per cu. yd. for 
leveling site, $8 per cu. yd. for shrinkage pit, $1.25 per 
cu. yd. for trenches; Emmett Flagier, $1, $5, $2; Houli- 
han & Fisher, $1.25, $4.50, $1.50; Broderick,Jackson & Co., 
$41,600 for Nos.Land 4.—For Nos 1,2, 3’and 4, Elnathan 
Sweet, of Albany,N.W., bid $34,900, and the contract was 
awarded to him. All the bids on No. 5 were rejected as 
too high. 


MANUFACTURING & TECHNICAL. 


Market Prices—Steel Rails.— Pittsburg, $28.  Chi- 
cago, $30. At eastern mills prices have been uncertain. 

Railway Track Supplies.—New York; spikes $2.10 
@ $2.15 for large lots, delivered ; angle bars, 1.85c, to 1.9e, 
Pittsburg; spikes, $2.10, 30 days; splice bars, $1.80 to 
$1.85; track bolts, $2.80 with square and $2.9) with hexa- 
gon nuts, 

Old Material.—New York; tee rails, $23.25; double- 
head rails, $24. Pittsburg: old steel rails, $18.50 for short 
and $20.50 for long lengths; No. 1 wrought scrap,$21, net 
ton; wrought turnings, $13 @ $14; car axles, $25 @ $28; 
east scrap, $15.25 @ $16, gross; cast borings, $12 @ $13: 
old car wheels, $19.50 @ $20. Chicago; old iron rails, 
$22.25 @ $22.50; old steel rails, $16 @ $20 according to 
length, ete. 

Structural Iron.—New York; sheared plates, 2c. @ 


2.le.; universal mill plates,2.lc. @ 2.2.c; angles,2c. @ 2.10c.; ° 


tees, 2.3c. @ 2.6.; channels and beams, 3.3c. on dock for 
all sizes; foreign beams, 2.55¢e @ 2.75c.; Chicago; at mills 
f.o.b.; angles, 2.15e.; universal plates, 2.20c, @ 2.25c.: tees, 
2.55c. @ 2.60e. ; beams and channels, 3.50c.; store prices, 
2.35 @ 2 We. for angles; 2.60¢ @ 2.70c for tees, 3.80c. for 
beams, [Compiled from Iron Age.] 

Car Notes.—The Muskegon Car Works, of Muskegon, 
Mich., have orders on hand for 600 cars ; 500 being for the 
Chicago & Atlantic and 100 for an Ohio road. 
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The Barney & Smith Mfg. Co., of Dayton, 0., has the 
contract for 500 box cars and 50) coal cars for the Chesa 
peake & Ohio. 

The Lafayetteville Car Works, of Lafayette, Ind., hava 
an order for 100 refrigerator cars. 

About 1,000 new cars are to be built for the Chicago 
St. Paul & Kansas City road. 

The Pennsylvania road has placed an order for 2,500 box 
cars, and is building a large number at its Fort Wayne 
shops. For the lines west of Pittsburg (Pittsburg, Cin- 
cinnati & St. Louis, and Chicago, St. Louis & Pittsburg 
contracts for 2,000 cars have beer placed as follows: Ohiv 
Falls Car Co,, of Jeffersonville, Ind., 1,000 box cars; Pen- 
insula Car Co., of Detroit, Mich., 500 gondola cars; Mis 
souri Car & Foundry Co., of St. Louis, Mo., 5300 stock 
ears, All are to be fitted with the Janney coupler, ayd 
all except the gondolas with the Westinghouse brake 
All new treight cars for the Pennsylvania lines are to be 
fitted with the M. C. B. automatic coupler, and all stock 
and box cars with air-brakes. During the past year, 1,3» 
freight cars were added to the equipment, but a large 
number more are required. 

The Central Railroad of Georgia .will soon give out 
orders for 1,000 box cars and 1,000 fruit cars. 

The Philadelphia & Reading and the Central of New 
Jersey will each give Out orders for 500 hopper-bottom 
gondola coal cars. 

Locomotives.--The Rogers Locomotive & Machine 
Works, Paterson, N. J., have delivered some of the eight 
wheel passenger engines for the Eastern Ry. of Min 
nesota. The contract is for 18 engines. These engines 
have 18 x 24-in.cylinders,63-in. driving wheels,with Krupp 
steel tires, and Boies steel-tired wheels on the engine and 
tender trucks. One passenger engine has been shipped tu 
Cuba, and another to Nova Scotia. Two new engines for 
the Nashville, Chattanooga & St, Louis road, are fitted 
with the Luttgens variable exhaust damper at the base ot 
the smokestack. Ten switching engines were built last 
year for the Lake Shore & Michigan Southern. 

The Schenectady Locomotive Works, of Schenectady, 
N. Y., have delivered 4 ten-wheel engines for the new 
Cincinnati division of the Chesapeake & Ohio. The en- 
gines have cylinders 19 x 24 ins, and weigh 64tons. For 
the Southern Pacific, 15 ten-wheel engines, with cylinders 
18 x 24 ins,,have been recently built; also 20 twelve wheel 
engines, with 20 x 26-in, cylinders. There have also been 
delivered two switch engines, with 18 x 24-in. cylinders, 
for the Chicago Belt Ry. and an eight-wheel engine, with 

7 x 24-in. cylinders, for the Dayton & Union road, The 
works are running full time and have a number of orders 
on hand, 

The Rhode Island Locomotive Works, of Providence, 
K. I., have recently turned out 5 heavy freight engines 
for the Louisville, New Albany & Chicago, and 3 engines 
for the Western of Alabama. An order of 15 engines for 
the Chicago, Burlington & Quincy is now in hand. 

The Manhattan Ry., New York, will soon order 25 new 
engines of its standard Forney type. The weight is 46,000 
lbs. in working order. They are built to plans and specifi 
cations furnished by the company. 


Logging Engines.—Locomotives for logging railways 
will be purchased by Geo. Schafer, of Truckee, Cal., and 
J, E. & Edward Rogers, of Stony Point, Va. 


Water Motor,-—-The Belknap Water Motor Co. has been 
organized at Portland, Me., to undertake the manu- 
facture of Belknap’s “ Little Giant’ water motor, which 
has already had a considerable sale in different parts of 
the country. Capital stock, $5,000. Gro. W. Brown is 
President and General Manager. 


Vulcanite Paving.—The Southern Vulcanite Paving 
Co,, of Savannah, Ga., has started its works. It has con- 
tracts for several miles of paving in that city. 


Artificial Stone.—The Graham Patent Artificial Stoue 
Co. has been organized at New Orleans, La., by Gro. H. 
DuNBAR, GEO. M. GRAHAM and WALTER P, SAxoNn 
Works are to be built shortly. 


Pumps.—The Dow Steam Pump Works, of San Fran- 
cisco, Cal., have the contract for all the pumps for Claus 
Spreckels’ new sugar refinery in Philadelphia, Pa., in- 
cluding 4 pumps witha daily capacity of 12,000,000 galls. 
The works have also built the pumps for the San Diego & 
Coronado Water Co, and for the Paso Robles, Cal., water- 
works. Al) kinds of pumps are manufactured at these 
works. 


Trade-N ote.—The Columbia Bridge Co., of Dayton, 0., 
has for some months been running its works in the eve 
ning. A new blacksmith shop is being built and other 
improvements made to enable the company to handle the 
many orders now in hand. 


Construction Companies.—The International Con- 
struction Co, has been incorporated at Chicago, TIl., by 
LAWRENCE P. BoyLe, JOHN RITCHIE and JOHN R, JAMES, 
to build and equip railroads, etc. Capital stock, $50,000 
—The Western Contract & Construction Co. is to be in- 
corporated at Montgomery, Ala., by an act of the State 
legislature. 


Catalogue.—The Thomson-Howston Electric Co., of 
Boston, Mass,, has issued a large and handsomely printed 
and illustrated catalogue of its electric plant, different 
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classes of are and incandescent lamps and apparatus, 
dynamos, motors, etc. There isa list of companies and 
the number of lights on this system, a list of cities and 
towns in which local companies are using the system, and 
a list of the company’s plants; also a list of gas com- 
panies using the system. 


PROPOSALS OPEN. 


Pipe, Etc.—A bout 2,397 tons of 1-in. to 30-in, cast-iron 
pipe; cast-iron pipe fittings and specials; brass stops, 
ferrules and special castings. RoBerT K. MARTIN, Chief 
Engineer, Water Department, Baltimore, Md. Jan- 
uary 7. 

Bridge.—OLIVER N. WiLps, Natchez, Miss. January 7. 

Sidewalks.—Flagging sidewalks. JoHN P, ADAMs, 
Commissioner of City Works, Brooklyn, N. Y. January 8. 

Tron Castings.— For the current year. T. A, 
HuGvuentn, Superintendent of Streets, Charleston, 8. C. 
January &. 

Pier Work and Dredging.— Building new crib bulk- 
heads and appurtenances at Lincoln Ave., Harlem river; 
also dredging thereat. THE DocKS COMMISSIONERS, Pier 
“A”, North river, New York City. January 11. 

Water Supply, Sewerage and Sewage Disposal.— 
Trenching; furnishing and laying 5,600 ft. of 6-in. and 
1,400 ft, of 4-in. water pipe of No. 16 sheet iron, and 700 ft. 
of 2-in. wrought-iron, screw pipe; valves, faucets, etc., 
to conform to the plans of the sewerage system. Also 
furnishing a continuous flow of 2 cu. ft. of water per 
second for 5 years. Also for disposing of the sewage for 
5 years. Specifications on file. W. B.DENNeETT, City 
Clerk, Fresno, Cal. January 14. 

Water Bonds.—For $100,000, 5 per cent. Paiiip C. 
SCHUYLER, Clerk of the Water Committee, Portland, Ore. 
January 15, 

Dock Work and Dredging.—At Norfolk, Va. About 
2,800 lin. ft. of wharves; 6,000 piles driven; 130,000 cu. yds. 
dredging; 6 warehouses, cOvering about 160,000 sq, ft. 
Plans and specifications on fiie. G. M. SERPELL, General 
Manager and Chief Engineer, American Construction 
Co., 100 Main St., Norfolk, Va. January 15, a 

Water Pipe, Gates, Etc.—Cast-iron pipe, 4,000 ft. of 
4-in,, 100,000 ft. of 6-in., 27,000 ft. of 12-in., 30,000 ft. of 16 
ip,, 4,700 ft. of 20-in.; 150 tons of special castings. Valves, 
4-in,, 6-in., 12-in,, 16-in. and 20-in.; the 16 and 20-in. sizes to 
be geared, Brass taps,etec. JoHn CAULFIELD, Secretary, 
Board of Water Commissioners, St. Paul, Minn. Janu- 
ary 15. 

Sewersand Water Pipe.—Brick sewers, catch-basins. 
manholes, ete, Also 6,150 ft. of 6-in. cast-iron water pipe. 
W, B. DAvies, City Recorder, Mankato,Minn. January 19; 

Sewers.— About 8.6 miles of main intercepting sewer 
from 24-1n. pipe to 78-in, brick. Plans and specifications 
at the office of R. R. MARBLE, City Engineer. H. E, 
Bryan, City Clerk, Columbus, O, January 21. 

Railway.—Between Brantford & Waterford, 17 miles. 
Geo. H. WILKES, President, Brantford, Waterloo & Lake 
Erie Ry., Brantford, Ont., Canada. January 22. 

Sewers.—At Fulton, N. Y. Engineers, LANDRETH & 
FITZGERALD, Schenectady, N. Y. M. C. HIGHRITER, 
Village Clerk, Fulton, N. Y, January 22. 


GOVERNMENT WORK. 


Dredging.—Dredging and removing ledge in York 
harbor, Me. Lieut. Col. JARED H. Sirs, U. 8. Engineer 
Office, Portland, Me. January 10, 

Foundations.—Excavation and pile and concrete foun- 
dation for U. 8. building at Charleston, 8. C. WILL A. 
FRERET, Supervising Architect, Treasury Department, 
Washington, D.C, January 12. 

Road.—Macadam road at the national cemetery, Mari- 
etta,Ga. Major E. B. Kirk, U.8. A., Atlanta,Ga. Jan- 
uary 15, 

Barges.—Building 50 wooden barges. Capt. Cas. F. 
POWELL, Mississippi River Commission, St, Louis, Mo. 
January 17. 

Dams and Dikes.—-In the Ohio river; adam between 
Davis & Neville Ids., a dam at head of Marietta I[d., a 
dike at Eight Mile Id., a dike at Bonanza bar, a dike at 
Madison, Ind., and a dike at Caseyville, Ky. Lieut. Col, 
Wm. E. Merritt, U. 8. Engineer Office, Cincinnati, 0. 
January 30. 


BRIDCES AND CANALS. 
Bridge Notes.—Troy, N. ¥.—A new bridge across the 
Poestenkill at Spring Ave. is to be built this spring, to 
replace the existing old covered bridge. 


Asbury Park, N.J.—The two iron bridges across Wes- 
ley lake have been completed. Traffic will be free except 
from June 1 to Oct, 1, when pedestrians will pay a1 ct. 
toll. 

Uniontown, Pa.—An iron bridge is to be built over 
Beeson’s creek at West Fayette St. 

Evansville, Ky.—The Ohio Valley Ry. Co. proposes to 
build a bridge over the Ohio river. 

New Haven, Ky.—The new bridge over Rolling Fork 
iscompleted. It replaces an old bridge that was blown 
down about 8 months ago. 

Fayetteville, N. C.—The Cape Fear & Yadkin Valley 
Ry. Co. has let the contract for the substructure of its 


bridge across the Cape Fear river, and work wil] be com- 
menced this month, 


New Berlin, [ll.—The iron bridge across Spring creek 
has been completed and accepted by the commissioners. 
It was built by the Wisconsin Bridge & Iron Company, 
and cost about $1,800. 

Grand Rapids, Wis.—A winter bridge has been built 
across the Wisconsin river between Grand Rapids and 
Centralia, 

La Crosse, Wis.—A vote will be taken Jan. 8 on the 
proposition to issue $70,000 for building a bridge. 

Coteau, Que.—The Dominion Govt. has authorized the 
Canada Atlantic Ry. Co. to build a bridge over the St. 
Lawrence river, The total length of bridge and ap- 
proaches will be 4,500 ft. The cost will be about $1,000,000 


Chincoteague Canal,—The contract for digging this 
Maryland canal has been let to Joseph H. Haines, of Cape 
May, N. J., at 17% cts. per cu. yd. Work is to be com- 
pleted in7 months. The canal will be 4 miles long and 
20 ft. wide; it will connect Chincoteague bay with Indian 
river. The amount available for the work is $66,000, 


The Water Power Canal at Westfield, Conn., has been 
purchased by the New Haven & Northampton Ry. Co.; 
the company paying $6,000 for all the interest of the 
Westfield Power Co. The canal will be filled up, enabling 
the railway to lay a double track. 


Pontchartrain Canal.—The Mississippi River & Gulf 
Canal Co. is to be organized at New Orleans, La., by H.F. 
CoTraM, IStIDORE HERNSHEIM, G. R. FINDLAY, and others 
to build a canal from the Mississippi river_to Lake Pont- 
chartrain, 5 miles. 

Dry Docks.—The dry-dock near Keokuk, Ia., is nearly 
completed; it is 400 ft. long, 100 ft, wide and 7 ft. deep. 
It was built by the U.S. Engineers at a cost of about 
$125,000.—The dry-@peck to be built at Kingston, Ont., 
for the Dominion Govt. will be 300 x 72 ft. on the coping 
and 240 x 40ft. on the floor, It will be built of stone and 
will cost $300,000, 

The Palmetto Land, Lumber & Transportatien Co. 
is to be incorporated in South Carolina by W.N. JORDAN, 
and others, to build a canal from the Santee river to Win- 
yan bay,5 miies. Capital stock, $50,000. 

New York State Canals.—The Executive Committee 
of the Union for the Improvement of the Canals will 
presenta bill tothe Legislature appropriating $1,000,000 
to continue the work of canal improvement. Last year's 
bill will be made the general basis of the one now to be 
drawn up. ORLANDO B. POTTER, FRANK S.WITHERBEE, 
of Port Henry, and FRANK 8S. GARDNER,of New York, 
form the sub-committee which will prepare the bill 

Viaduct.—City Engineer Evans, of Lowell, Mass., has 
prepared estimates fora viaduct across the canals to Lib- 
erty square. The estimate fora stone viaduct 50 ft. wide 
is $214,200. The estimate for an iron superstructure on 
stone piers is $103,000. 


WATER AND MUNICIPAL. 


Centrifugal Filter.—The Centrifugal Filter Co., of 
New York, owns patents on apparatus for the filtration 
and aeration of water by centrifugal force. The filter 
consists of a vertical cylinder of copper with very fine 
perforations, revolving inside an outer cylinder at a speed 
from 1,600 revs. per minute for the small sizes to 800 revs. 
per minute in the large sizes. The sizes of the revolving 
cylinders range from 15 to 60 ins., with capacities of 2,000 
to 250,000 galls.per day. The cylinder is first set in motion, 
being driven by belting, and when at full speed the ne- 
cessary quantity of filtering material is introduced, in 
pulp form; this is plastered against the walls of the cyl- 
inder by the centrifugal force and forms a “felting” of 
such density that nothing but liquid can pass through it. 
The water is then turned on and is driven through the 
material by the centrifugal force; the solid impurities 
are worked upto the top of the cylinder and projected 
into a separate chamber. 


Philadelphia, Pa.—The report of the Department ot 
Public Works for the year 1887, has been published, and 
from it we take the following particulars. AfterApril 1: 
the city gas works, which had been under the control of 
trustees of the Philadelphia Gas Works, were put under 
the control of the Department of Public Works. The 
amount of gas manufactured, and of residuals produced, 
was largely in excess of previous years, while the cash 
receipts,notwithstanding the reduction in the price of gas 
from $1.66 to $1.50 per 1,000 cu. ft. was greater than dur- 
ing any of the previous 10 years. The amount of coal car- 
bonized was 671,631 ,600 lbs.,which at,4.70 cu.{ft.to the pound 
equals 3,154,842,000. At the end of that year there were 
117,546 meters, 129,788 cu. ft.services, 1,980,999 lights, 118,644 
consumers and 16,473 public lamps. The average light 
was 17.65 candle power. Larger gas mains are required in 
some parts of the city. Except at the 9th Ward works, 
gas is said to be made after the most antiquated and ex- 
pensive methods, and it is recommended that new plant 
should be put in, with regenerative furnaces. The city 
has 3% electric arc lights. 

The Department has charge of the maintenance and 
repairs of 181 bridges. The cobble and rubble stone pave- 
ments are being gradually replaced with improved pave- 
ments, at an average cost of $3,600 per running square or 
block in streets 50 ft. between house lines. The Traction 
Co. has been repairing with Belgian blocks along its 
tracks. About 22.57 miles of main, branch and lJatera) 








sewers were built. Louris WAGNER is the Director of the 
Department, 


Sewers.—New Bedford, Mass.—The City Council has 
appropriated $10,000. for sewers. 

Columbia, Tenn.—A sewerage system is projected, 
Address the mayor. 

Brunswick, Ga.—It is proposed to issue bonds for the 
construction of asewerage system. 

Savannah, Ga,—The City Council has adopted the plans 
recommended by W. J. Winn, City Engineer, for the 
drainage of the city. There areto be 30 miles of sewers 
built, at a cost of $348,000. 

Sheffield, Ala.—The city proposes to apply for power 
to issue bonds for $100,000 for a sewerage system and $30,- 
000 for street work. 

Seattle, Wash, Ter.—Col. Gro, E. WARING has been in 
vestigating the sewers with a view to reporting on an im- 
proved system. 

Redwood City, Cal,—The Trustees are contemplating 
the establishment of a sewerage system. 

Meters—At Camden, N. J.. the Water Committee will 
see that water meters are placed in every manufacturing 
establishment. 

Sewers. — Newark, N. J. Contracts have been 
awarded as follows: Harper & Iliff, 94and cts. per ft. 
for pipe, $2.25 per ft. for brick sewer, $98 for basins, $20 
for manholes; Hughes & Flynn, 75 cts. for pipe, $100 for 
basins, $27 for manholes, 

St. Louis, Mo.—August Heman has completed his con- 
tract with the city for the construction of sewers in 

Vandeventer Ave,, Sewer District No. 1. The area 
drained is 566 acres. Length of sewers, 16.743 miles. The 
work is paid for by special tax, levied on the property 
drained. The contractor received no payment during the 
progress of the work, and will collect the tax bills himself. 
The following were the costs per ft.: brick, $3.011 for 
24 x 36, $3.427 for 29 x 41, $3.685 for 36 x 48, $4 061 for 41 x 53, 
$4.4 for 48 x60, $4.475 for 48 x 65, $4.834 for 53 x 72 ins., 7.358 
for 75-in. diameter, $7.918 tor 72-in., $7.48" for 75_in.; $12.490 
for 78%in., $9.987 for %-in., $10.714 for %-in., $11L.482 for 
99-in., $7.655 for 102-in.; vitrified pipe, $0.893 per ft. for 
12-in., $0.934 for l-in., $1.291 for 18-in.; street inlets, 
$51.793 each; manholes on brick sewers, $59.493 each; 





manholes on pipe sewers, $47.858 each. Total cost of 
sewers and appurtenances, $243,591.00; average cost of 
sewer per mile, $14,548.83; average cost per acre drained, 
$430.58. Special tax per sq. ft., excluding area of streets 
and alleys, $0 014565. The 102-in. and 78-in. sewers were 
through deep rock cuts, Brick sewers, 66-in. and over in 
width are 3-brick work, smaller sizes 2-brick. The sewers 
were planned and superintended by the Sewer Depart 
ment, Ropert E. McCMATH, Commissioner; WILLiam 
WIsE, Assistant Commissioner. 


Jersey City, N. J.—The Board of Public Works offics- 
ally decided on Dec. 17, thatthe polluted water of the 
Passaic river that is served to the citizens now is not such 
as any city should use; thata new supply is demanded, 
and that as the people seem to be opposed to the getting 
of a private supply, steps be taken to secure a public 
supply. A committee was appointed to apply for legis- 
tion enabling the city to extend its pipes to the mountain 
watershed of the State, and to do the other things neces- 
sary to draw a supply of water fromit, It was also de- 
cided to communicate with the Newark authorities in the 
hope that that city will join with Jersey City establish- 
ing a joint water supply. 


Newark, N. J.—The question of a new and improved 
water supply is under consideration, The North Jersey 
Water Co., of which Jutius H. PRATT is the head, bas 
made a proposition to furnish a supply: the company 
has water rights in whatis known as the Pequannock 
valley. The Pequannock river drains an extensive ter- 
ritory to the west and northwest of Pompton; it empties 
into the Pompton river at the village of Pompton, and is 
one! of the important feeders of the Passaic. The plan 
is to build adam ata point afew miles west of Bloom- 
ingdale on the Pequannock, as Mr. PLATT?T’s claims in- 
clude a narrow strip of territory along the Pequannock, 
about 3 miles in extent, at the point where the outlet of 
the Machopin pond joins the Pequannock and along the 
outlet of the Machopin to the dam at the foot of that 
sheet of water. This would fiood the country for a long 
distance back on the Pequannock river, and an immense 
quantity of water could be stored. The Pequannock 
valley at this point is very narrow, but it extends severai 
miles, and has many ramifications, and the fall is consid- 
erable. The plan for the new supply contemplates a 
gravity system. The elevation, at a point above Bloom- 
ingdale, is some 300 ft, above tide-water. There are few 
points in the city over 200 ft. above tide-water, and none 
over 230; on High St. the elevation is W to W tt. The 
scheme as proposed is to complete the work to the city 
line and turr it over to the city at around sum, This will 
be fixed,and wiil be about $2,000,000. The city is toown 
the plant absolutely and the present service pipes will be 
used within the city limits. The syndicate controlled by 
Joun R. BARTLETT, some time ago made an offer to 
supply the city at $36.50 per 4,000,000 galis., but he now 
asks $40. Mr. BARTLETT is said to control nearly all the 
desirable ponds suggested by Messrs. CRogs and HowE., 
in the report of 1879, as the most suitable for storage pur- 
poses in the entire water-shed. 


20 


Olean, N. Y.—The village recently advertised the issue 
of water bonds for $12,500 for the purchase of additional 
pumping machinery, and they have been awarded to Gro, 
A. BeENWELL, 6 Wall St., New York. The total indebted- 
ness, and amount of issue outstanding, is about $95,000. 
Population of village, about $8,000. Assessed valuation, 
about $2,800,000; real valuation, about 3,600,000, 


Dennison, O. ‘The new water-works for Dennison and 
Ubrichsville are nearly completed. On May 16 the con- 
tract was let to Messrs. J. A. McCormick & Moran, of 
Pittsburg, Pa.; work was commenced May 22, and water 
was let into the reservoir on Oct.7. The cast-iron pipe 
was furnished by the Addyston Pipe & Steel Co., of Cin- 
cinnati, O,; the hydrants and valves by the Ludlow Valve 
Co., of Troy, N. Y.; and the duplex pumping engines by 
Henry Worthington, of New York. The works are 
owned by the Dennison Water Supply Co,,and cost about 
$120,000. The contract 10 miles of pipe, 
which was afterwards extended about 4 mile ; it was 
also found 
with brick. 


was for about 
necessary to line the sides of the reservoir 
There are two pumping engines of 1,500,000 
galls. daily capacity each, and a filtering gallery 190 ft. 
long from Big Stillwater to the receiving well at the 
pump house; this well is 25 ft. diameter and *4 ft. deep. 
The reservoir, which is located on Huston’s bill. has a 
capacity of 3,000,000 galls.; it is 2,800 ft. from the pump 
house, and has a 12-in, rising main. There are 42 double 
nozzle hydrants in Dennison and 61 in Uhrichsville, 


Water-Works. Hampshire, Keene, The 
water-works yielded a net income of $11,5% for the year 
ending Dec, 1, 1888. 

Connecticut, 


New 


Stonington. The Mystic Valley Water 
Co. has completed its contract and the works were tested 
recently, with satisfactory results, The cost of the works 
will be about $150,000, Stonington will pay an annual hy- 
drant rental of $1,500, and Mystic will pay $1,850.— 
Thompsonville, The water furnished by the water com- 
pany has been analyzed and pronounced Of good quality. 
New York,—Butfalo. W.J. MCALPINE has presented 
plang and specifications for the proposed new reservoir 
on the Dodge farm, It is fo be 1,500 ft. long, 600 ft, wide 
and 25 ft, deep, and is to be completed by Dec., 1891, 
Pennsylvania,—Reading. The new ordinance provi- 
ding for the introduction of the Maiden creek water sup- 
ply has been amended so that the whole work shall be 
contracted for this year.—Mount Pleasant. A test of 
the new water-works has been made and the results were 
satisfactory. The stand-pipe is 80 ft. 
eapacity of 105,000 galls,; 
in two hours. 
Maryland, 


high and has a 
it was filled by the duplex pumps 


Baltimore. The water has been turned 
on for the recently annexed western section. The water 
will probably be supplied by the Catonsville Water Co. 

Virginia,—Roanoke,--The cost of repairing the reser- 
voir of the water company will be about $5,000, 

South Carolina.--Charleston.—The Carolina Construc- 
tion Co, will lay a 15 in, main, 6,000 ft. long,to connect the 
old and new reservoirs. 

flabama,—Gate City. 
which R. W. WARNOCK 
rangements for 


The Gate City Land Co., with 
is connected, has made no ar- 
the construction of the water-works. 
The place is asuburb of Birmingham and will very likely 
obtain itssupply eventually from the Birmingham water- 
works, 

Tennessee,—Cleveland. The water-works committee 
has recommended that the city build its own works and 
appropriate $30,000 for the purpose. 

Indiana,—Franklin. The City Council has contracted 
with a New York firm fora system of water-works with 
6 miles of pipe and 60 hydrants. 
be $3,000. 

Michigan.—CGreenville. 


The annual rental will 


The system of driven wells 
has been tested and found to yield 507,000 galls. per day, 
or 7,000 galls. in excess of the quantity required by the 
contract with Geo, Waring. 

Itlinois.—Rogers Park. The Rogers Park Water Co. 
has been organized at Chicago, by H. E. Krever, F. D. 
KEELER and N. A. PARTRIDGE; Capital stock, $50,000. 
—~Spring Valley. A new water tank has been erected 
fora fire supply. 

Wisconsin.—Clinton, There are no works. The ques. 
tion was agitated about a year ago and then dropped. 
Tomah, There are no works, 
of water but no flow. C. 


There is a well with 600 ft, 
P. QuiGcG is mayor.——Union 
Grove. There is anartesian well, and it is proposed to put 
inan engine. T.G. BURHAM is Secretary. 

Minnesota. —Ortonville. Bonds for $6,000 have been 
voted and when $4,000 more are voted a tank system of 
works will be putin. 


Kansas. Horton, The city has been advertising for 

propositions for a franchise for building and operating 

water works, Propositions were opened Jan. 2. 
Wontana, 


the Water 


Helena, A resolution has been referred to 
Committte directing the Superintendent of 
Sewers, G. N. MULLER, to examine into and report upon 


the feasibility of the city building and owning a system 
ot water-works., 


Missouri, Washington, The water company will 


cement its reservoirs this winter, instead of deferring the 
work to the spring. The works are nearly completed. 
Texas.—Marshall, The contract between the city and EB. 


ENGINEERING NEWS 


Sutphin has been signed. The contractor is to furnish 500, 
000 galls.per day for 12 monthsafter the completion of the 
works, which is to be in 6 months. The contract price is 
$67 000, Temple, The two water companies have been 
consolidated. A pipe line will be laid to the Leon river. 

-—Ennis. Water-works are projected, to be built dur- 
ing this year. Population 3,000. Address J. BALDRIDGE. 

—Trinity. There are no water-works, and none are 
contemplated. The International & Great Northern Ry. 
Co. is sinking an artesian well. 

Oregon.—Portiand, The supervisors will sell $100,000 
more of 5 per cent. 30 year bonds to complete the city 
works. 

Washington Territory.—North Yakima. Surveysare 
in progress fora water-works system.—Seattle. Gro. 
F. WoOLsTON, representing New York and Boston parties, 
has made a propositionto put in a $2,000,000 system of 
works, at a rental of $20,000, for 25 years. 

California, — Santa Barbara. The Santa Barbara 
Water Co. has applied for a franchise.——San Rafael. It 
is proposed to build reservoirs and establish a system of 
water-works. The cost is estimated at $250,000, 

Canada, — Chatham, Ont. The city having granted 
$40,000 to the Canadian Pacific Ry, Co., will probably not 
vote anything for water-works; if the company should 
lease the old Great Western line west of London, instead 
of building a new one, the town would be relieved from 
the bonus and a water-works project might be taken upe 

Special Reports of Water-Works 
Construction. 


Crewe, Va,—We have received the following informa- 
tion regarding these water-works, from H. C. Mac 
KLIN, Engineer of the Norfolk Western R, R. Co., 
of Roanoke. Water-works verebat in operation in 
July, 1888, one month after beginning their construction. 
The pumping machinery and tanks were furnished by the 
Norfolk & Western R, R. Co., and the pipes and specials 
by the Glamorgan Co., of Lynchburg, who also did the 
trenching and pipe-laying. Hydrants, Mathews. , Valves, 
Chapman. A Gordon steam pump with a daily capacity 
of 225,000 galls. pumps the water from a spring, through 
4 miles of 6 and 4-in. cast-iron pipe, direct to services, 
which are of %and %-in. galvanized wrought-iron, and 
also to two tanks, witha total capacity of 100,000 galls, 
Thereare 15 hydrants, and the average daily consumption 
is 70,000 galls. The works are owned by a company, of 
which MALCOLM W. BrYAN, of Roanoke, is the Superin- 
tendent. No further data given. 

We have received from CHAS. 
Minn., the following data regarding water-works at Aus- 
tin, Minn., and Cedar Falls, la. Mr. LOWETH was engi- 
neer for both systems. 

Austin, Minn.—The works were built by the town in 
1887 and put in operation in 1888, The contractors for all 
labor and materials were the National Iron & Brass 
Works, Dubuque, la., who made the pumps,which are of 
the Smedley pattern, and bought the pipe of the Detroit 
(Mich.) Pipe Works, and Lake Shore Foundry Co., Cleve- 
land, O.; also hydrants of R.D.Wood & Co., Philadelphia, 
Pa. Waier for domestic supply is pumped direct from an 
artesian well, and for fire purposes from Cedar river. 
There are 4.4 miles of mains. The works have cost $36,- 


157. Population 4,500. 

Cedar Falls, Ia.—The works were put in operation 
July 1, 1888, and are owned by the town. The contractors 
were the American Water & Gas Works Construction Co., 
Dubuque, Ia. Water is carried from springs through 
1,100 ft. of wooden conduit to the pump-well from which 
a 1,000,000-gall. Worthington duplex high pressure pump 
lifts water to a tank 20 by 30ft., on an iron pier 75 ft. high. 
The tank was built by WM. LEE, St. Paul, Minn. There 
are 3.7 miles of 4 to 10-in. cast-iron pipe, and 31 Mathews 
hydrants. Pipe and specials were furnished by Shickle, 
Harrison & Howard, St. Louis, Mo. The works cost 
$33,100. Population, 3,500. 


ALEXANDER, Ark., Dec. 20, 1888. 
EpItoR ENGINEERING Nrws:—The Alexander Water- 
Works Co. has put ina small gravity system of water- 
works, taking the supply from springs through 1,440 ft. of 
1'4-in. iron pipe. ‘The works cost $250, and are used chiefly 

by the stockholders. T. H. BERRY, is Superintendent. 

ESTEN PELAUBET, President. 

PORTERSVILLE, Qal,, Dec. 14, 1888, 
EDITOR ENGINEERING NEWS:— The water-works will 
probably be put ia operation to-morrow (the 15th). Work 
was begun in August. They were built by the Pioneer 
Land Co., of which WM, THOMAS, 206 Sansome St., San 
Francisco, is President, with E. NEwMAN as designing 
and constructing engineer, at a cost of about $9,500, 
which was raised by assessing the stockholders of the 
company. The supply is taken from the company’s 
ditch, (a ditch taken out of the Tube river, 8 miles above 
town, the water being used for irrigation,) and is 
pumped to a stand-pipe and reserve tank by a pump fur- 
nished by the Atias Iron Works. Pipes and specials were 
furnished by FRANCIS SmirH, both of Santa Fé. The 
water is filtered from the ditch toa well and from there 
pumped into a large air chamber, connected with the 
main, and pipe to reserve tank. The pump is driven by a 
LEFFEL mining wheel of 33 H. P., on a horizontal shaft. 
The cost of the wheel, laterals and house connections is 
not included in cost given above. Population of the town 

is about 600. E, NEWMAN 


MILTON, Oregon, Dec. 18, 1888, 
Eprror ENGINEERING News :—The construction of a 
gravity system of water-works was begun in July, by 
JOHN O*BRYAN,and completed in October, 1888, J. CoRK- 
ish, 31] Morrison St,,Portland, was the constructing engi- 


F. LOweETH, St. Paul, 


JANUARY 5, 1889 


neer, Pipes and specials were furnished b 
Sound Wood Water Pipe Co., of Olympia, W.T., and the 
hydrants are of the Holly pattern. he supply is ob- 
tained from the Walla Walla river, and conveyed through 
one mile of 12 to 6-in. wooden pipe to the town; services 
are of galvanized iron. We have 2 taps, 4 hydrants ang 
an ordinary pressure of 24 ibs, The cost of the works was 
$5,000, which amount was met by issuing $5,000 of 8 pe: 
cent. bonds. The works are owned by the town, which 
has a population of 600. 


the Puget 


A, ALLEN, Superintendent, 

150 First Ave. PITTSBURG, Pa., Dec, 20, 188s, 
EpitoR ENGINEERING NEws:—The construction of 4 
system of water-works to supply Dennison and Uheichs- 
ville, O., (total population 7,000) was commenced May 27, 
and works were putin operation Oct. 7, 1888, The gen- 
eral contractors were McCormick & Moran, of Pittsburg 
The two 2,500,000-gall. pumps and the meters were fur. 
nished by H. R. WorRTHINGTON, of New York. Pipes and 
specials by the Addyston (O.) Pipe & Steel Co., and 
the valves and hydrants by the Ludlow Valve Mfg. Co.., of 
Troy, N.Y. Wateris pumped from the Big Stiliwater 
river to a reservoir of 3,000,000 galls. capacity. There ary 
1034 miles of pipe, 108 fire hydrants, and the average dail, 
consumption is 500,000 galls. Ordinary and fire pressure, 
80 Ibs. The works are owned by the Dennison (O.) Water 
& Supply Co. The officers are: C. S. Simms, President: 
C. B. STREET, Vice-President ; M. Moopy, Secretary and 
Treasurer, The franchise is for 15 years, with a yearjy 
hydrant rental of $40 for each hydrant. They were built 
at a cost of $120,000. Annual revenue from city is $3,714), 

MORAN & MCCORMICK. 


SUPERIOR, Neb., Dec, 28, 1888, 
Eprrok ENGINEERING News :—Water-works will be 
finished Jan. 15, 1889, by the village with S. H, Fivron, 
Omaha, as contractor. Water is pumped from a well on 
the river’s bank toareservoir. ‘The cost will be $20,000, 
Population, 2,500. CHaAs, E. Davis. 


MISSOURI VALLEY, Ia., Dec, 24, 1888, 
EDITOR ENGINEERING News:—The Council has just 
iven a 20 years’ franchise for water-works to J. 3. 
VATTLeS, of this place. Have no doubt but that the 
works will be built next summer. J.S. Meg. 


WASHINGTON, Mo., Dec, 24, 1888. 
EpiroR ENGINEERING NEws:—The Inter-State Gas & 
Water-Works Co. has nearly finished its works here. 
Water is pumped from the Missouri river to a 100,000-gal!. 
stand-pipe, 12 ft. in diam. and 125 ft. high. The Pond 
Engineering Co., St. Louis, Mo., furnished the pumping 
machinery. There are 4% miles of 8 to 4-in. mains. The 
franchise is for 20 years’, and the hydrant rental $60 

each for 50, W. H. HAZLEHURST, 


Ness Crry, Kan., Dec. 26, 1888. 

EpiroR ENGINEERING News:—The City Council wil! 
have plans for water-works made in the coming summer 
and receive bids for their construction. Water will be 
taken from Sunset lake,which is fed by large springs. Our 
yresent supply is from wells and small water-works in 
<enwood addition, The estimated cost of the works is 
$25,000, and bonds have been voted for their construction. 
Population, 1,165, Ross CALHOUN, 


WAXAHACHIE, Tex., Dec. 28, 1888. 
- + . 

* EpiToR ENGINEERING NEws:—Plans and specifications 
for water-works will be finished by our engineer in Jan., 
1888, and will be acted upon by the Council. Upon their 
adoption we will advertise for bids. Population, 3,500. 

E, A. Du Bose, Mayor. 


WINTER HARBOR, Me,, Dec. 28, 1888. 
tprIrOR ENGINEERING NEws:— The Winter Harbor 
Water Supply Co. proposes to build works, beginning 
Apr. 1, and finishing July 1, 1889. The supply will be from 
Birch Harbor Pond, by gravity, and the cost is estimated 
at $15,000. ERNEsT BowpitcH, Boston, is engineer for 
the company; D. B. FLint, Commonwealth Ave., Boston, 

President. Our population is 800, 
Bb. E. TRACEY, Secretary. 


Sr. Lovurs, Mo., Dec. 23, 1888. 
Epitox ENGINEERING NEws:— Water-works were put 
in operation Novy. 1, 1888, at Morrisonville, Ill. They are 
owned by the village, the population of which is about 
1,100, F. W. RAEDER, was engineer for parts of the 
work, and GRANT TILDEN, contractor. The pumping 
machinery and boilers were furnished by M. O. Nelson & 
Co., and the pipes and specials by Shickle, Harrison & 
Howard Iron Co., all of St. Louis, Mo. The labor was 
done by the day. Water is pumped from a well to a tank. 
The pump is duplex, with a daily capacity of 500,000 galls. 
The tank is of cypress, 20 ft. indiam. and 16 ft. high, 
placed on a timber trestie 60 ft. high. _There are 1,400 ft. 
of 8 to 4-in. cast-iron pipe, and four Ludlow hydrants. 

Cost, $7,000, F. WM, RAEDER. 


Pipestone, Minn,—JNno. H. Woop, Secretary of the 
National Iron & Brass Works, Dubuque, Ia., sends usa 
description of the works built by that company for Pipe- 
stone. after plans by EDWIN SMEDLEY. Water is pumped 
from a bored well, € ins. in diameter and 200 ft. deep, toa 
stand-pipe, 124% ft. in diameter, and 100 ft. high, fur- 
nished by the Shickle, Harrison & Howard Iron Co., St. 
Louis, Mo. A 25-ft. Halliday wind-mill drives a deep-well 
pump of 3l4,in. bore and 18-in, stroke. There are 2 miles 
of 8 to ##@. cast-iron mains, a few taps, no meters, 10 
Chapman hydrants and some Scott valves. The works 
cost $20,000. C. C. GOopMAN is Chairman of Water Com- 
mittee. 


AURORA, Neb., Dec, 26, 1888. 

EpItoR ENGINEERING NEws :—Our water-works will be 
finished about Feb. 1, 1889. They were designed by W. 
KIERSTED, Kansas City, Mo., and constructed under the 
direction of L. D. May. of Lincoln. Gro. W. DANIELS 
was contractor for masonry foundations and reservoir. 
The pumps were furnished by the Cook Well Co, St. 
Louis, Mo., and the Dean Pump Co., Holyoke, Mass., and 
the boilers by M. H. Walker & Co., Chicago, Ill. Pipe 
and specials are from the ee (Tenn.) Foundry 
& Pipe Co.,and were laid by Lowrie Bros,, Aurora. The 
stand-pipe was made by the Porter Mfg. Co., Syracuse, 
N. Y., and water from the wells discharges into a_reser- 
voir from which it is pumped by a 750,000-gall. Dean 

ump to a ene vee with a capacity of 63,000 galls. 


here are 13,000 ft. of 10to 6-id. mains and 22 hydrants. 


The works will cost $25,000. 
Wu. R. HELLINGS, City Clerk. 








